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urs I firſt entred pon theſe my Labour? 
and after 1 bad begun oe Catalano, I found 
that tho the Book 2 be ſmall, yet my Labouß 
fo great, that I almoſt fainted; Tei at length, when 1 
confidered the ordinary, neceſſary, and frequent Uſe that 
might be made of t theſe e my Labours, 1 was thereby en- 
5 to go on and proſecute my Work ; and how | 
ready and eaſy T have made it for Pratice, will plainly 
appear (by immediate Inſpefion) to the meaneſt Capacity: 
Here follows a brief Explanation of the Method 
and Order of the Book: Firſt; you will find Tables 
of the Sun's Declination, newly calculated from the 


beſt Hypothefis. yet diſcovered, and applied to the 
Meridian of London, whoſe Latitude is 5rd. 3 im. 


North; and Lon gitude according to theſe Tables. ood. 


oom. Next you will find Tables fhewing the true 
Hour and Minute of the Day, the Sun being upon any 


Point of the Compaſs, which Tables are as « Djals, fie. 
ting all Places in the World, whoſe Pole is elevated, 
not above 60d, either North or South : Likewiſe by theſe 
Tables you may know the trut Hour and Minute of 
the Night, by the Bearing of am of the known Fred 
Stars betwyen en the Tropics : Then you will find Ta- 
bles ſhewitg the' true Time of the Suns Riſing and 
Setting, with the 1 the Day and Night.: A 
by theſe Tables yow may find the true Time of 
and une of all the eminent Fixed Stars between the 


A 3 Toy. 
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Trop ics. Next you will Ind Tables fbewing: 
| + of the Com „ that the Sun, and all the 
aboveſaid Stars Ri upbn, #ibich Tables are 


of — Uſe for __ ye the Variation 


of the Compaſs, and may be performed by a Meri- 
dian Compals that is about ten Inches in Diameter, 
whoſe Points are divided into Halves and Quarters; 1 
ſuch a Compaſs I. ſuppoſe 10 be convenient for a 
Mariner's Uſe, where be bath not a Azimuth Com- 
paſs. Nexb you will find Tables of Amplitudes to 
Degree of. the Sun's Declination.: All . theſe 
Tables are calculated from the Equator. t6 Sixty 
Degrees of Latitude, | either North 78 0D 255 
hey will laſt with Exaktneſs as as 
ty ello ih Ex day aro 
4 w the Appendix you 0 2 9 the Uſe Fall ib 
Ihſtruments that are moſt in in the Art 0 


NavicaTion, either for —— or Gb 
| Likewiſe a Table containing 


Bale, Headlands, and land. Ne e | 


ing the Latitude and plan nach of each of them ; 
beginning the Longitude at tbe Meridian 
newly compoſed in a new ſuccſſtve Order. 

This Method I own, but how I have ac acquitted my 


therein, I ſhall leave ta th and * 
. — — — 72 1 apron Bo fg 


_ afar, ne L 
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And now fare ever well, fo wiſhes E ga 
Who is more yours, than he can ſeem to be. 
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B tem deſired by the Bookſeller. concerned 


| herein, I willingly undertook: the Examina 

tion of this Treatiſe, (and the rather for 
that Reſpect I bear to the Memory of my Maſter 
the deceaſed: Author) which for its Uſefulneſs hath 
obtained good Eſteem with our Navicarors: 
I therefore have taken the greater Pains, and ſpent 
much Time in examining each Table, amending, 
altering, explaining, and enlarging where I faw 
Cauſe : Having endeavoured to render the whole 


„ of the Marxinzx's Comeass REcTiritD 


2 }] moſt familiar, and eaſy to an ordinary Capacity. 


In this Edition I have contracted the Table of 
Amplitudes in Points of the Compaſs, and yet as 
intelligible as before; by which having made more 
Room, I have made the Reader am with la 
Additions in the Uſe of each Table, and methodt- 
Zing the Diſceurſe throughout; but more eſpecially 


in the Uſe of Infiruments, I have taken Liberty to 


Repair, Alter, and Enlarge, that it will appear as 
good as new; but chiefly in the Deſcription and 
Uſe of the Gunter, Sliding - Gunter, and Sector; 
principally the two former; wheſe Uſes I have 


| ſhew'd in Arithmetic, to Multiply, Divide, and 
work the Rule of Three ; in Geometry, to work 


Proportions, Continued Duplicate, and. Triplicate; 


" «4. 4 
| ts Hit ATI ee 
* — 


the Sun's 8 Declination, 


added many 
both the Latitudes and Lo 


Riſing, Setting, 
Amplitude, Azimuth, Hour, and Altitude at all 


Times. And in all, you are directed plainly to 
perform them, both by Sding-Guner, and with 


In the NN Table of Latitudes and Longitudes, 1 have 
Places of Note, and omitted ſome 
few that were of little Moment, and have corrected 


ngitudes 'of the moſt 


Eminent, according to the lateſt Obſervations : So {| 
that I am bold to fay, it is the moſt eract Table 


of its Kind extant. 


Theſe, with many more Additions, thro* the | 


Whole, I hope will find Ac 


prove ſerviceable | 


Pains herein. 


JAMES ATKINSON. 
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ceptance with 7 1 
Students in the Mathematics, and able 
to them, both in the Study and Practice of 
NaAvicaATion, and other Parts of the Marn E- 
Marics: For whoſe Sakes I took the greater 
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Adapted to the Gregorian, or 
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READ ER, 


By e made at dihant Times, | | 


Aſtronomers have diſcovered that there is a | 
Receſſion of the Equino1al Points, which as it 
makes an Alteration in the Sun's Longitude, in 
RefpeF to the ſame Point of Time from Year to 


| Tear, ſo it conſequently makes an annual (tdb 
ſmall) Variation in the 1 Declination : And as the |} 


Latitude af Sea „ fe ſo much on the Accuracy 
with great Exactneſi new 

Calculated the ſame ; Ge Table al of Lat. and 

Long. at the End of this Book, I baue compar'd 
witb all the various Obſervations T could meet with, 
and have Rectiſied (with the greateſt Care) what- 


ever J ** to Superior Authority. 


WILLIAM Moux rA! NE, | 


Teacher of the Mathematics, in Shad- Thames, 4 
Southwark. Young Gentlemen Boarded. I 
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s Declination are calculated for 


the Meridian of Landen, dad will ſerve any Place under 


HE Tables of the Sun' 
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tude of 
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Longi 


the Meridian of London; for which Pur - 
Example 


but for thoſe Places fituate Eafter! 


Difference in the Table, and 
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from it, the Declination muſt be propo 


to its dail 


__ thoſe Places 


poſe this Table is uſeful, as is evident by theſe Examples 


that Meridian; 
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11 Ke | following. 
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. Example * c 


Joih I Da of, Apri 6, Lin in 
12 7 4 2 Gan 17 T | 


: I de Donates the 
ave po Day 10 the Meridian of that Place? 

clination for April the roth, in the Meridian of 
2 12m. . and the daily Difference 


at that Tine, is 22m. therefore in this Table look in the 


Head thereof for the Number 22, (ot neareſt thereunto, 1 


not in the Table) which is 22m. in this Example chen look 


on the Left-hand of the Table for 105d. (or the neareſt there- 
to):the- Longitude Iam in, and in the common 
meeting is 6 min. which is to be deducted from the 
nation in the Meridian of Landes aforeſaid 08 deg. 12 min. 
and the Remainder will be the Declination for that Meri- 
dian, or the Longitude I am in, which is o8d. obm. North. 
But if. the Declination had decreaſed, as it doth here in- 


creaſe, then you. muſt have added, as 3 you 


; ſee. 
TH. Dekane i in the Meridian of Loni ig—08 :: 12N 


The Proportional Minutes ſubtract — „ 0õ 
The Declin. for the Longitude of 105d. Eaſt i cl.: 06N 


The Dedlin. for the Longitude of 1050. Weſtis 08 : ET 
Example. 2, 
; "Admit the roth Day of October, Auno 1754. I am in 


Longitude 87 deg Weg I demand what Declination- the 


Sun will have thas Day in that Meridian? 
The daily Nifference in the Table of Declination, at 


this Time is 13m. and e 
the laſt Table is zm. i 4 


The Declination in the Meridian of 8 2 8 F.-Y 


The Proportional Minutes add — — 00 : og 
The Declination in the Long, of 874. Weſt is 06 : 48S 
The Decln for the Longitols of 874 Eaſt is ©6 : * 
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| Eta, Tring i 827 
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__Equator and 60 of Lati- 
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Omnipotent and 8 
ſhall be pleaſed to s 1 
1 Great and Wonderful Fabric 
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A Sun-Dial for the Latitude of 43 Degrees. 
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A Sun-Dial for the Latitude of 44 Degrees. 


North Declination. 
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mih mh mh mh mh maſh m 
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A Su- Dial for the Latitude of 45 Degrees. 
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4 Sun-Dial FR the Latitude of 46 Degrees. 


N orth Declination. 
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= Sun-Dial for the Latitude of 47 Degrees. 
North Declination. 
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8 A Sun-Dial for the Latitude of 49 Degrees, | 
North Declination. © 
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A Sun-Dial for the Latitude of 50 Degrees. 
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__ 4 Sun-Dial for the Latitude of 51 Degrees. 
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2 — for the Latitude of 52 Degrees. 
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A Sun. Dial for the Latitude of 53 Degrees. 
North Declination. E 
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{8 w by 1.52 1.49 1.4511. 41 I 38 134 1.31 1.27 1.23 
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A Sun-Dial for the Latitude of 5 + Degrees. 
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hy A Sun-Dial for the Latitude of 5 5 Degrees, 
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A Sun-Dial for the Latitude of 56 Degrees. 
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4 Sun Dial for the Latitude of 57 Degrees. 
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>. Sun-Dial for the Latitude of 58 Degrees. 
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The Deſcription and Uſe 0 


TAB 
TIE SE Tables are intitled ad it och Pig 
thus: A Sun-Dial for the Latitude of o Degree; the 
next is, A Sun-Dial for the Latitude of 1 Degree, and fo 
on r ials; from 
to e 
| ths * Dial "Ta two Tables (the uppermoſt for North 
Declination, the lowermoſt for South Declination) and 
12 Columns in each Table: At the head of each Column, 
and right _— Op are the degrees of Declina- 
tion; Ir od. | 2d. 30m. 5d. | 7d. Jom, | od. | 12d. 
you. 4 | 27. 3om. . 22d. 7 29m. |; d. 
ding for degree, and m. for minute. 
1 Under thoſe degrees and minutes of Declination in each 
Column is ſet 1 h. m. I; h. ſtands for Hour, and m. for 
f Minute of an Hour. 
In the Left- hand Column of each Ad. ** Points, 
at the head) are the Points of the Camps, thus, South : 
by W, SSW, SW by 8, SW, Cc. S. by W. ſtandi 
| for South and by A; S.8. W. for South Sou 
% nd by S. for South Weſt by South, and fo for 
At the Foot of each Table, is the Sun's Setting and 
Sun's Amplitude, agreeable to thoſe ſeveral Declinations 
at the head of each Column; and are diſtinguiſhed from 
the reſt by the Words in the Left-hand Column, thus, 
ſet, Sun's Amplitude, or ſe much of them as the Column 
can contain. Note, The Sun's ſetting is annexed td 
each Table, but the Sun's Amplitude only to that for 
| North Declination, becauſe it's the ſame (for quantity) for 
South Declination. 
I be Sun's ſetting is Hours and Minutes, but the Amoli- 
tude is degrees and minutes, having (d) over the Degrees 
= (en) over the Minutes. 


F3 55 By 


L 
the foregoing Sun- 
K I ng Dial 
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2 (being Sun-Dials for all Latitudes) mar 
be known the Time of the Day, the Sun being viſible in 
any part of the Hemiſphere, as true and as though 
he was upon the Meridian; alſo his Riſing, Setting and 
Amplitude, The like may be known by any Star, whoſe 
Declination doth not exceed 23d. 29m, as will be evident 
by the following Propoſiti | | 


Propoſition 1. T HE Latitude of a Place, the Sun's 
a Declination, and his Bearing given; 
to find the Hour of the Day. 
Note, By Bearing, is meant the Azimuth, or Point of 
the Compaſs he is upon ; and that is found by Setting the 
Sun with an Azimuth Compaſs, which is the trueſt way, 
and is to be preferred before ſetting the Sun with a common 


mpals. 

Te Reſolution of this Propoſition is thus, 

1. Seek in 29d 54 Table art 5 given Latitude. 

2. At the Head of the Table ſeek the given Declination 
or the neareſt to it. 8 | | 
23. Find the given Bearing, among the Points of the | 
Compaſs on the Left-hand Column. . | 

4: Then look ſtraight to the Right-hand of the Bearing, 
till you come right under the Declination, (before found) 
in the head of the Table, and what Number. you find 

there, is the Hour required. . 

Example I. In the Latitude of 30 degrees, the Sun ha- 
ving 15 degrees North Declination, I deſire to know at 
7 — * the Sun cometh upon the 8. W. Point of the ö 
Compaſs | 55 Sin 
Look for the Table that belongeth to the Latitude of | 
30 degrees, in the head of the Table, which is in Page I 
54, and look for 15d. in the Column under North Decli- 
Nation, and for S.W. on the Left-hand of the Table, and 
then in the common Angle of meeting you'll find the 
Hour of the Day to be oh. 58m. that is 58m. paſt 12 a 
Clock, the Time required. Os CA 
„ Example 


— — 


| thus, under 279. zom. and, againſt W.S.W. you'll find 
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Example 2. I deſire to know at what a Clock the Sun 
cometh to the S. W. in the Latitude of 30 degrees, the Sun 
having 15 degrees South Declination? Anſwer, 34 minutes 


For if you turn to the Dial for Latitude 30 degrees 


in Page 54, and in the I able for South Declination, ſeek 
15d. at the Head of it, under which, and right againſt 


S. W. (on the Left-hand) you'll find ah. 34m. the Time of 
the Day required. 5 


If the Declination be not the ſame with the Declination 
in the Head of the Table; then look under that Declination 


_ neareſt to the Declination propoſed. 


But more y thus, Find the Hour for the next De- 
clination both Isſs and greater than the Declination propeſed, 
the De 


and take the Difference of thoſe Hours, as alſo of t 


clination belonging to them: Then ſay, na 7 
As the laſt Difference, is to the firſt Difference; ſo is 


the Difference between the Declination propoſed and the 
next leſs in the Table, to a fourth Proportional, which 
add to (when the Hour in the Table increaſeth) or (when it 


decreaſeth) ſubtract from the Hour belonging to the leſs 
Declination aforeſaid: So you'll have the Hour required 


exact to the Declination propoſed. 


Example 3. Admit the Declination to be 18 deg. 20 min. 
North, I defire to know at what a Clock the Sun cometh 
upon the WSW. Point of the Compaſs, in the Latitude of 
30 degrees? 1 _ - * 

In the Table, the neareſt Number to 18 deg. 20 min. 
is 17d. 3om. Then under 17d. 30m. and againſt WSW. 
is th. 42m. which ſheweth that the Sun cometh upon 
8 WSW. Point of the Compaſs, at 42 min. paſt one a 

Now becauſe the Declination propoſed, and the Decli- 


nation in the Head of the Table, are ſomewhat diffe- 


rent; therefore you may make a Proportion very eaſily 
Ih 
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th. 42m. and under 20d. oom. you'll find th, 25m. 
the difference between theſe two Numbers is 17m. And 
the difference between the Declination 17d. 30m. and 
20d. is 2d. 20m. or 150m. Alſo the difference be- 
tween the Declination 18d. 20m. and 17d. 30m. is 
zom. Then ſay, As 150m. is to 17m. fo is 50m. to 6m, 
almoſt: But becauſe 50 is 4 of 150, therefore the third 
part of 17m. is near 6m, which ſubtracted from kh. 
42m- (becauſe the Hour decreaſeth) and the Remainder 
Ih. is the true Hour of the Day, the Sun being upon 
the W. 8. W. point of the Compaſs, having 18 degrees 

Do the like with any other Degrees and Minutes of 
Declination: But if Declination be not very diffe- 

rent from that in the head of the Table, you need not 
make any Proportion: Likewiſe when the Sun is near the 
Meridian, + need not make any Proportion, becauſe 
there the difference is but ſmall. 88 D 
Note, There is none but the Afternoon Points in the 
Tables of theſe Dzals, yet you may eafily find the Time 
of the Day for the Forenoon Points by what follows. 
For Points equally diſtant from the Meridian, are equal 
Time from Noon, ſo that at what ſpace of Time from 

Noon the Sun is S.E. in the Forenoon, the like ſpace of 
Time from Noon he is S. W. Afternoon. 

As in the Table following, the Points that ſtand right 
againſt one another, are equally diſtant from the Meri- 
dran ; therefore to find the Hour of the Day, the Sun 
being upon any of the Forenoon Points, fee what Time 
of the it is when the Sun is upon the Afternoon 
Points that ftand right againſt the Forenoon Points de- 


ſired, and ſubtract thoſe Hours and Minutes from 12 


Hours, the Remainder is the Hour and Minute of the 


A 
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* 
- 


the Points of 


A TABLE 9g the Compaſi, equally 
55 From frm the Meridian” | 
Forenoon Points, | Afternoon Points. 
| South, 
South by Weſt 
South South Weſt | 
| South Weſt by South 
2 a. | South Weſt 
| South Eaft by Eaft | South Weſt by Weſt 
'| Eaft South Eaſt Weft South Weſt 
Eaft by South | Weſt by South 
Eaſt BD Weſt 
 |Eaft by North | Welt b North 
I | Eaft Eaſt | Weſt North Weſt 
North Eaſt by Eaſt | North Weſt by Weſt 
North Eaſt North Weſt 
North Eaſt by North North Weſt by North 
North North Eaſt North North Weſt 
North by Eaſt North by Weſt 
| North North 
„ Forenoon Points | Afternoon Points 


Example 4. In the Latitude of 60 degrees, the Sun 
being North Eaſt ; I demand the Hour of the Day, the 
Sun having 22 degrees North Declination. 5 

In the Sun-Dial for Latitude 60 degrees, (in Page 84) 
look againſt N. W. (which is the Ajternoon Point, corre- 
| ſponding to N. E. the Forenoon Point, ] and finding the De- 
clination 22 degrees in the Head of the Table, in the com- 
mon Angle of meeting is 8 Hours 41 Minutes, which 
ſubtract from 12 Hours, the Remainder 3 Hours 19 


Minutes 


T go we Mme Compaſs Refiifed. 
Minutes is the Hour of the Day required in the Morning, 
Example 5. The Sun _ in the ſame Latitude, 
with the ſame Declination ; I demand the Hour of the 


Day? 55 
1 Latitude 60 d and North Declination 22 de- 
, the Sun being \ it is 54 minutes paſt 6 a2 
Clock in the Afternoon; which ſubtract from 12 Hours, 
the Remainder is 6 minutes paſt 5 in the Morning ; the 
„„ 
xample 6. In the Latitude of 35 degrees North, the 
Sun having 15 degrees North Declination, and being 
South Eaſt by Eaſt; I demand the Hour and Minute of the 


? 
575 the Table for Latitude 35 degrees (in Page 59) 
look againſt S. W. by W. (the Afternoon 8 22 
pondent to SE. by E. (the Forenoon Point.) And the 
— 15d. in the Head of the Table, and in the 
common Angle of meeting is 1h. 45m. which deducted 
from 12 Hours, the Ramainder is 15 minutes paſt 10 a 
Clock, the true Time of the Day defired. | 
Example 7. In the Latitude of 35 degrees North, the 
Sun having 15 degrees South Declination, and being SE. 
by E. I demand the Hour of the Day? . 
Anſw. 20 Minutes paſt 8 a Clock; for the Hour in 
che Table is 3 Hours, 40 Minutes, which ſubtracted 
from 12 Hours, leaveth 8 Hours 20 Minutes, the Hour 
e like is to be underſtood of any other Latitude, 
with any other Declination, and with any other Point 
of the Compaſs. £ 
Note; Theſe Tables ſerve as well in South Latitude, as 
in North Latitude, only the Difference will be this; 
Tf the Latitude be contrary, then the Declination muſt 
te contuny; und the Points of the. Compaſs contrary ; that 
is to ſay, North Declination muſt be counted South; and 
South Declination m the South 
TT point 


Von 


fir: ny AE. 
point muſt be North; and S. by W. muſt be N. 


gr 
by W. 


1 muſt be N.N. W. and S. W. by S. muſt be 


2 


5 W 
able. 


— 


A \ TAB LE of Points equally diſtant from Noon, 8 
both in North Latitude, and in South Latitude; 3 
either before Noon or Afternoon. 1 
North Latitude. South Latitude. | 
orenoon. | Afternoon. 'Forenoon. | Afternoon. 
by E. 8 by W. N by E. N by w. 
8 E. 8 S W. NNE. NNW, 
E by s. |SWbyS. N E by N. N W by N. 
Eaft South Weſt North Eaſt | North Weſt] 
by K. SW by W. N E by E. NW by W. 
R W SW. E NE. WNW. 
IE by 8. 3 E by N. Wby N. 
Eaſt Weſt | Eaſt | Weſt 
E by N. W byN. E by Ss. [Whys. 
„ JNW. - JESE, WSW. 
E by E. NW by W. S E by E. |S W by w. 
orth Eaſt North Weſt South Eaſt South eſt 
E by N. NW by N. |SE by S. s W by 8. 
N NNW. S8 E. 188. 
N by E. IN 1 Is by E. Is by W. 
orth orth South | South | 
| —— 2. To the Hour of the Night by the Stars 
fol Tables 7 Sun-Dials. 4 
may find the Hour of the Night, by the Bearing 


of any 1255 Star, whoſe Declination doth not ex- 


ceed the Sun's greatet Declination, after this manner. 


Find 


92 The Mariner Compaſs Refifed,. 


Fg the Time of the Star's c N the Meridian dn 
propoſed ;_ then if the Star the Eafſt-fide 
r ſubtract the Hours and 4. which 
— ſhew, from the Time of the Star's coming 
to the Meridian, the Remainder is the Hour of the Night: 
But if the Star be on the Weſt-fide of the Meridian, then 
add thoſe Hours and Minutes aboveſaid, to the Time of 
the Star's coming to the Meridian, the Sum is the Hour 
of the Night. 
To find what Time the Stars come upon, or to the 
Meridian, fee the Mariners Calendar, in the Uſes of the 
Tables of the Sun's, and a Star's Right Aſcenſion, Pages 
$7» 58, 59, 60, and 61. 


Example 8. Admit the 26th Day of Otter, i in the Lati- 


| tude 40 degrees North, I obſerve the Bull's Eye to be S. E. 
I demand the Hour of the Night. 


The 26th Day of October, the Balfs Eye — 


Meridian at 18 Minutes paſt 2 a Clock in the Morning; 
this Star's Declination is x5 deg. 58 min. North, therefore 
in the Table that belongs to 40 d in Page 64, 
ſeek in the Head of the Table the 5 

> or neareſt thereto, and by the ie the Point of the 
and in the common Angle of Meeting, is 1h, 
— min. which ſubtracted from 2 hours 18 min. the Star's 

thing, the Remainder © hour 47 min. is the hour of 
Night deſired. But if this Star had born S. W. you 
— have added, and then the Hour would have been 
49 min. paſt 3 a Clock in the Morning. 


The Operation. 
1 


The Time of the Star's being on the Meridian ——2 : 18 
His Diſtance from the Meridian either at SE or SW. 1: 31 


— 


The Time of the Night, the Star being 8. E. — o : 47 


The Time of the Night, the nnn 49 
| Example 


Time of the Stars being on the Meridjan—08 : 


Time of the Night, the Star is E.S.E. —05 ; 07 Mora. 
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Example 9. Admit the 16th Day of November, im Lati 
tude 45 degrees North; I ſee the Lion's Tail upon the E. 
S.E. point of the Compaſs, having Declination 15d. 57m: 
North, I demand the Hour of the Night. ES 


De Operation. h. m. 5 
| o8 Morn. 
eridian, being —03 : or 


His Diftance from the 


* 


Time when this Star is W. S. W. — If: og Morn. 
Note ; If the Compaſs hath Variation, you muſt allow 
for the Variation: But if you will uſe this following 
Inftrument, which I call a Rectifier, you need not reckon 


| which way the Variation is, either Eaſtward or Weſt- 


ward; for this Inftrument will do it fo plain, that you 
cannot be miſtaken, as is ſhewn in the following part of 


| this Book: But for the preſent I will only give you one 
—_ and apply it upon the Rectifier, which is as 


oweth. een 
Propoſition. Admit in Latitude 47 degrees North the Sun 


being in one of the Equino8ial Points, at which time he 


hath no Declination, I obſerve the Sun to riſe upon the 


E. S. E. Point of the 29 I demand the Variation? 


The Sun having no lination, in any Latitude (if 
there be no Variation) the Sun will riſe at Eaſt, and ſet at 
Welt ; but according to the foregoing Propoſition, the Sun 


did rife E.S.E. therefore there is two Points Variation, 


will appear by the following Rectifier. 
| The Deſeriptian of the Reiifier. 


THIS Inftrument containeth two Circles or Compaſſes, 


one within the other; but as it is made in Wood, 


the one maveth upon the other; ſo that the inward or 


upper 
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eri the Compaſs that you ſteer 
which is ſubject to -A = * or at 
Circle, repreſenteth a true t never varieth. 
And by it rs may readily rectify your Compaſs when it 
doth - thus: Ss 
6: 1 bring the true Point of Riſing, or Setting on 
the outward or under Compaſs to touch the falſe Point of 


let the Inftrument ſtand. | 
As in the foregoing Propoſition : The Eaft Point is the 
true Point of Riſing, and E. S. E. Point is the falſe Point 

of Riſing, therefore bring the Eaſt Point on the outward or 
under Compaſs, to touch the E.S.E. Point on the inwandd 


Then the oints that are upon the outward Compaſs, 
ſhew the Points that are upon the inward Compaſs ; 
ſo that according to this Obſervation the N.N. E. 
Point on your Compaſs, is the true North Point ; and the 
North is the true NNW. and the NW. is the true WNW. 
and the Weſt is the true WSW. Point; as plainly ap- 

Note, The true Points are always counted on the out- 
ward Circle or Compaſs. 3 

This Inftrument in Wood, is larger than this Figure, 
and there the Points are divided into Halves and — 
ters ; as alſo each Compaſs (in ſome) is divided into 360 
degrees, number'd from the North, and South, (both 
ways) towards the Eaſt and Weſt, ending there in 90 


Riſing, or Setting, on the inward or upper Compaſs, there 


D590 
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The RECTIFIER. 


Propoſition 3. To find the Sun's Riſing Settin * 
Hogs plitude ＋ the Table of NE; pars g * 

] N the Table for the Latitude of the Place, feck the 
.* Declination, under which, and againſt O /e, is the 
Sun's Setting; and againſt Sun's Ampl. is the Amplitude. 
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And if you ſubtraR the Sun's Setting from 12 Hours it 
om iſing. 


Example 10. Latitude 50 degrees North, Sun s Declina- 
tion 20 degrees North, I — cu and 


his Amplitude. 


In the Table for 50 degrees age 74) ſeek the 
pens nagar 20 North at 1 Hal - as Table, 
under which, and right againſt IS 7.4.3, hi ſheweth 
the Sun ſetteth d — Minutes , in the Afternoon; 


which ſubtract ben 22h. Ie 4b. 17m. is his 


In like manner under the Sun's Decliation 20d. and 
againſt 'Sun's: Ampl. is 32d, 8m. the Sui's litude : 
that is, Eaſt Northerly at his * but vu? _ 
at his Setting. { 


Note 1. The Amt aways af Ge de Name 
with che Declination : For that "Reaſon the * 
tude is ſet only for North Declination, 
in Quantity for South Declination, _ 
the contrary. et 


Note 2. The Sun's Riſing for North Declingion, 3 is the 
Setting for South Declination ; For that Reaſon the Table 
hath Fa © ſet, both for North and South Declination ; 
yet they ſerve for both Riſing and Setting, by looking 
_ contrary to the given Deelination. : 
| Wherefore, to find the Sun's Riſing, when 22 
North Declination, lock under South 
When ke hath South Declination, (to find his Riſing) — 
under North Declination. 
Nite 3 In South Latitude with South Declination, 
"alſo in South Latitude with North Declination, the Sun's 


Riſing and Setting is the ſame as in North Latitude with 
orth Declination, as alſo in North Latitude with South 


ination. 


in age 146. 


E iy 


Therefore theſe Tables are as uſeful in South Latitude as 
in North Latitude; if North Declination in theſe Tables 


i A The Rite and South for North. 


ate 4. The R Setting, and Amplitude of 

(whoſe Declination — not exceed the Sun's greateſt 
Derlien) may be found by theſe Tables; provided its 
Touring, or Time of the Star's coming to or on the Me- 


Fac the Time of Sun-ſetting in theſe Tables for any La- 
titude, is a Star's half Continuance above the Horizon, 
having equal Declination, and the ſame kind with the Sun, 
for the ſame Latitude. 

Therefore the half - Continuance of a Star above the 


| Horizon (found in theſe Table as before directed) added | 
to, and ſubtracted from the Star's coming to, or on the 
Meridian; the firſt is the Star's Setting, the latter ite 


Riſing. 
Examples of this Nature you will find in the Uſe of the 


next Tables of Semidiurnal and SeminoRurnal Arches, to 
which the Reader is referred. 


The Amplitude of a Star by the foregoing Tables is 
found as the Amplitude of n which is more 
full reated on in the Uſe of the Tables of Amplicde 
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Aftronomic T AB LES of Semidiurnal and Semi- 
nocturnal Arches : Shewing the true Time of the 
SU N'; Rifing and Setti 


; with the Length of 7 


the Day and Night, for any Day in the Year ; fit- 
ting all Places in the World, «whoſe Pole is not eleva- 
tea * 1 2 either North or South, 4 
to wit neſs, as as Cod upboldet 
the Courſe of Nature. ; * ; 4 5 
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when | 
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4 TABLE wing the Semidiurnal Arch, or Tims af | 
[ Sun-ſetting, when the Sun bath North Declination ; A 

the Seminofturnal Arch, or Time of Sun-riſmg, - | 

| the Sun hath South Declinati coe. 

The Degrees of Latitude. 1 
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TABLE 


the Semidrurnal Arch, or N 
|  Sun-ſetting, when the Sun hath North Declination ; and |. 
the Seminoct᷑urna Arch, or Time of 
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I the Sun hath South Declination. 


7 TABLE foewing the Semidturnal Arch, or Time of 
| Sun-ſetting, when the Sum hath North Declination ; and 
_+$: the Seminocturnal Arch,' or Time 


The Degrees of Latitude. a 


N 


no 


] 


PIO 


I © cw own 


o | 

8. 
| — 

\© 


1 L 2 - — ; 
> a s | a 
E 1 
2 Lp | 
4 5 7 
. „ N - 
* * N 1 
. * 
At 
4 k . 
. PI + 
«1 f 
" : 4 


K T 


| 


H M 


o6 O0 
O2 | 


04 
o6 06 
o6 07 


06 09 


9.8.8.8.8. 


111 


- 


88.8.8 
88888 


26 ” 


8.8.8.8.8 
28288 


| 


22 


ny „ aw 
0 


* 


888.88 


eee 
988 


8.8.8,8.8 
8 


Wo ww 
DK 


| 


uUn+> -> + 


$8388 


28 


29 


„ 0 owurw 


"OY 


2 
In 


80 


See 
88888 


$8888 
23385 


8 8.8.8.8 


8888 8 
Sas! 


8888 
SES: 


* 


of Sun-rifmng, when | 


„ © on 


| 


k 


—— — —— 


- 4% © 


| The Mariner's Compaſs N 1031 
l [4 TABLE fewing the Semidiurnal Arch, or Time of | 
| Sun-ſetting, when the Sun bath North Declination ; and | 
| the Seminofturnal Arch, or Time of Sun-riſng, when | 
the Sun hath Sauth Declination. a 5 ; 
"The Degree of Latirude. 
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the Seminofturnal Arch, or Time of Sun-riſing, when 
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A TABLE ſhewing the Semidiurnal Arch, or "Time of | 
Sun fetting, when — Sun hath North Declinatiot hr and 
the Seminofturnal Arch, or Time of „ 
5 Sun hath South Declination. 
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The Uſe of the foregoing TABLES of 
_ Semadiurnal and Seminocturnal Arches. 


17 find the Time of the Sun's es Rijing and Setting, and 


Y * of the Night, by th 


72, FIR ST, ſeek the Sun's Declination, in the Tables 
of Declination, for the Day ed; with which 
enter the Tables of Semidiurnal and inocturnal Arches; - 
finding the Latitude of the Place in the Head ef the Ta- 
ble, and the of the Sun's Declination in the firſt 
Column on the -hand ; and in the common Angle of 
Meeting is the Semidiurnal Arch, if the Sun hath North 
Declination; but it's Seminocturnal Arch, if the Sun hath 
South Declination. : 
Example 1. For Illuſtration hereof, let it be required 
to find the Time of the Sun's Riſing, Setting, and the 
Length of the Day, and Length of the Night for the 4th 

+ © Day of May, 1754, in Latitude 46 Degrees North ? 

At which Time the Sun's Declination is 16 deg. o1 min. 
North; with which enter the Table, as is before declared, 
and the Semidurnal Arch is 7 Hours 9 Min. the true Time 

of Sun-ſetting ; whoſe Complement to 12 Hours is the 
Seminccturnal Arch, or the Time of Sun-riſing, and is 4 

Hours 51 Min. double the Semidiurnal Arch, you have 
- the Length of the Day; double the Seminocturnal Arch, 

the Aggregate is the * of the — See che Work 
following. H. M. 


a: a - 
*, The Semidiurnal Arch, or Time of San dae ©: 2 


+ The Complement to 12 Hours is —v6— | o: 51 


= * The Seminocturnal Arch, 22 the Sun-rifing, in 


— 4 is 4 Hours 51 Minutes. 
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H. M. 
| The Semidiarnal Arch doubled ——— 182 o 
The Length of the Day, May 4, 1754 is — 14 

| The Seminocturnal Arch doubled 1 1 


The Length of the Night, Moy 4, 1754» . : 43 42 


Example 2. But when the Sun hath 16 deg. 01 min. 
South Declination, in this Latitude of 46 deg. North; 
then the Day-Arch will become the Night-Arch, and the 
Night-Arch will become the Day-Arch. F 
As, on Nov. 6, 1755, the Sun hath 16 Tor oo min. 
South Declination ; then the Time of the Sun's Riſing 

is 7 Hours 09 Minutes, his Setting 4 Hours 51 Minutes; 
the Length of the Day 9 Hours 42 Minutes, and the 
bs of the Night 14 Hours 18 Minutes. 


| . it * required to find the Time of 1 
= and Se 


ng, with the Length of the Day 
and Night, "ay the 4 of T Hoke, 1756, in Latitude 


53 deg. North; at which Time the Sun's 
23 deg. 22 min. South ? 


. 

The SeminoQurnal Arch, or Time of Sun-riſin ſing of. 3 

The Complement to 12 Hours is — — 0J : 40 
And is - Semidiurnal Arch, or Time of Sun-ſetting. 


The Semidiuraal Aich doubl — 43:40 


33 
„ 
333 
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Theſe Tables will ſerve as well in South Latitude as in 
North, with this Alteration only.; When in South Lati- 
tude, then uſe South Declination there, as you do North 
Declination here, in North Latitude. 

For then theſe Tables ſhew the Gemblicrnct Arch, or - 
the Time of Sun-rifing,, when the Sun hath South Decli- 
nation; and the Seminocturnal Arch, or the Time of 
Sun: ſetting, when the Sun hath North Declination. 


Exainple 4. Let it be required to find the Time of the 
Sun's Riſing and Setting, with the Length of the Day and 


Som: for the 4th of May, 1757. in Latitude 46 Degrees 


At which Time the Sun's Declination is 16 Degrees 
 ©5 Minutes North; with which enter the Table, and the 
Seminocturnal Arch is 7 Hours 9 Min. the Time of Sun- 
riſing; whoſe Complement to 12 Hours is the Semidiurnal 
Arch, or Time of I which is at 51 Minutes = 


4 of the Clock. H. 

The Semino&turnal Arch doubled — — 1 % 
The le of de Night, "Bey 4, N ,, 5 
Re ng 46 Deg. So Tight, - 23 14 : 18 
The Semidiurna Arch doubl — — {oa 'P 


ths Len of the. Dh hs at-of 5 
1757. Latitude 46 AT — E 3 
| Erl 5. Let it be to find the Time of the 
Sun's Riſing and Setting, with the Length of the Day 
and Night, for the 26<h of December, 1755. in La- 
_ titude 53 Degrees South. At which A Tinte the Sun's 
n is 23 Deg. 24 Min. South ; with which 
i enter the Table of 8 G.. and you will 
1 find as follows. K. L. 


The Mariner's Compaſs Refiified..— 17 
H. M. 


| 2 ; 3 _  - 
The Semidiurnal Arch, or Time of Sun ſetting— o8 : 
The Seminocturnal Arch, or Time of Sun riſing 03 :*40 


The Length of the Day —————— 16 : 40 
Length of the Night, December 26. 1755. t * 
Latitude 53 Degrees South ———— 838388 


To find the Time of a Star's Riſing or Setting. 


BY theſe Tables the Time of the Riſing and Setting of 
all the Stars in the Heavens (whoſe Declinations do not 
exceed the Sun's greateſt Declination,) in any Latitude that 
the Tables contain, and at any Time of the Year, is found 
in this Manner. Ae . 
If the Star hath North Declination, and you in North 
Latitude, look for the Latitude in the Head in the Table, 
the Declination on the Left-hand, and in the common 
Angle of meeting is the Star's Semidiurnal Arch, or half 
the Time of the Star's Continuance above the Horizon, 
in that Latitude; or the Diſtance of- the Time that Star is 
in aſcending from the Horizon to the Meridian, on the 
Eaſt- ſide; likewiſe deſcending from the Meridian, to the 
Horizon, on the Weſt-ſide of the Meridian. Now, if 
you ſubtract theſe Hours and Minutes from the Time of 
the Star's coming to the Meridian, the Remainder will be 
the Time of the Star's Riſing: and if you add, the Sum 
will be the true Time of the Star's Setting. 


Example 6. Let it be required to find the Time of the 
Riſing and Setting of the Bull“ e. November the 3oth, 
in the Latitude of 52 Degrees North: The Declination 
of this Star is 15 Deg. 58 Min. North : the 3oth Day of 
November this Star cometh on the Meridian at 55 Minutes 
paſt 11 of the Clock at Night. U M. 


S wo 8 
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; f 


Time of the Star's Setting in the Morning — 21 


caſt away 12 Hours. 


mon An 


| H. M. 
The Time of the Star's Southing —_—  : 55 
The Semi-apparent Arch, ſubtract — 07 ; 26 
Time of the Star's Riſing in the Evening 04 : 29 


— 


— 


Note 1. If the Sum of the Addition exceed 12 Hours, 


2. And when you can't ſubtract, add 12 Hours to the 


Star's Southing, and then ſubtract: What remains is its 
Setting. EEE THR | 
Example 7. I defire to know the Time of the Riſing 


and Setting of the Bul”s Eye, the 3oth Day of November, 
in the Latitude of 13 degrees North : The Declination 


| the BulPs Eye 15d. 58m. North? 


H. M. 


The Time of the Star's Southing —— 11 : 55 
The Semi-apparent Arch, ſubtract ———— 06 : 15 


The Time of his Riſing in the Evening —— 05 : 40 
The Time of his Setting in the Morning 06: 10 


If the Star hath Suth Decligation, and you in North 
Latitude (look as before) the Latitude in the Head of the 
Table, the Declination on the Left-ſide, and in the com- 
of Meeting is the Star's Semi-depreſſed Arch; 
which ſubtrat from 12 Hours, the Remainder is the Star's 
Semi- apparent Arch, or half the Time that the Star doth 


continue above the Horizon in that Latitude: Therefore ſub- | 
tract thoſe Hours and Minutes from the Time of the Star's 


coming to the Meridian, adding 12 Hours to the Star's 
Southing, if otherwiſe Subtraction can't be made, the 
Remainder will be the Time of the Star's Riſing; and if 


you add, the Sum will be the Time of the Star's Seeting. 


Example 


Tims See with 12 Hours added, f. 13 
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th Time of the Star's Riſing in the Evening ——— 
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che Riſing and Setting of the Bull = Eye the _ 


 Noveniber, in the Latitude of 42d. South. | 

The Declination of this Star is 15d, 58m. North! 
| The #Sth Day of Nevembrr this Star cometh upon the 
Meridian at 46 min. paſt 12 in the Morning. 


Which ſubtrat from 


The Remainder is the Semiapparent Arch — o 
The Time of the Star's Northing is - e 12 74 


The Semiapparent Arch, ſubtrat ———— os: 
Time of the Star's Riſing in be fra =! 07 : 4 


Time of the Star's Setting in the hiarnisg « os: 56 


In like manner the Riſing and Setting of any Star (whoſe 
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The Deſcription and Uſe of the foregoing TABLES. 
HES E Tables of Points of the Compaſs (at 


which the Sun or any Star, whoſe Declination f 
Week not 23 deg. 29 min.) begin at Latitude o Deg. "4 
and orderly to 60 Deg. (being ſome four, ſome 
two Tables, in one Page) and fixty-one in all. oi 
hq Jn each Table are five Columns; the middlemot | t 
| Degrees of Declination, either North or = 


on each fide of it, mark'd O riſe, | d 
, bt, (under r North or dub 2 ſtand for | 
Ap 4 3 The 


of the Compaſs with Ea 
To 


F 


enter the foregoing Table, finding the Latitude in the 
Column; 


Declination, is the Point of the Compaſs that the Sun 
riſes or ſets at, according to the Titles at che Head of 


Riſing or Setting; ſo that you may readily know at any- 
Tims ſeeing 5 riſe or wy the V, 4 
ordinary Meridian Compaſs. 


their magnetic Virtue. * 


The Mariner's Compaſs Refified. 131 
3. The firſt and ſecond Columns (under Nerth Decli- 


nation) as alſo the fourth and fifth Columns (under South 


Declination) contain the Points, and each Quarter of a 


Point of the Compaſs, of both Riſing and Setting : Thus, 


. e 
1 Quarter, 2 3 Quarters, Nartherly or 
Sher, TY N. under which is 1, 2, 


3; that that . . or W. by N. I Quarter, 2 Quarters 
x Helps for finding the Variation 


| ThE. Tables are ready 
ufficient- — ; as is 
evident . the following Explanation. 


the Point e 2 that the Sun ah „ 
fad Setteth os, at any Time of the Tear. _ 


IRS T, ſeek the Sun's Declination, in the Table of 
Declination for the Time propoſed; with which 


Head of the Table, and the Declination in the third 
againſt which, on the Left-hand, if it be 
North Deelination, but on the Right-hand if it be South 


the Table. 
Nate, Theſe Tables ſhew the true Poin nts of the - Sun's 


nnn, 


There are ſome Compaſſes not touched ſo well as 
ought to be; others in Time, will grow weak, or 


Now, by theſe foregoing Tables you may very readily . 


| diſcover any of theſe Defects. 


I K 1 
r 


132 . The Maine Compaſs RetHifird, 
To this I anfwer, * eh ts be h Fun by the 
| „as to ſteer a Ship by it; for rt- Seamen 
ean ſet the Sun, or a Headland, to near a of a 
Point by their Hand, with Sights much nearer the 
Truth.) The Poſture to obſerve in fuch a Caſe, I adviſe, 
is thus 
Set the Compaſs about two Feet hi 228 
der dean e de. g Pb a 
Quarter-Point, the Sun riſeth, or ſetteth on; then in 
| that” able belonging to the Latitude, ſee whether the Sun 
| viſeth or ſets chat y upon the ſame Point, found by 
Obſervation: If they agree, the is no Variation; but if 
they do not the Compaſs is not true, or there is Va- 
_ riation ;- Jad the- ariation is ſo much, as is the Difference 
between the Obſervation and the Ta 


* Example 2. Admit in Latitude 30 L North, the 
Sun having“ Degrees, 44 Minutes North Declination ; I 
obſerve the Sun that Day to riſe upon the E.N.E. Point 
of the Compaſs: I demand the Variation 7 
In the Head of the foregoing Tables lock for the La- 
titude 30 Degrees; and in the third Column for 9 deg. 
44 min. North Declination ; and againſt it (under © ne) 
is E. by N. which ſhewech that there is one Point Variation. 
For it appears by the Table, that the E. N. E. Point on 
the Compals is the true E. by N. Point; and the E. by N. 
it's upon the Compaſs) is the true E. Point; the 
Point is the true E. by S. the S. E. is the S. E. by 8. 
and che Souch is the . by: W. the Weſt is the W. by N. 
and the North is the N. by E. 


This 3. nly appears by the Refiifier, if you brin; by | 
| E. by N. on the outward Circle, right againſt the E.N.E. 
on. the inward Circle, 7 


"Now, ſuppoſe we were to -cblerre the Sun at his \Set- 
ting, in the Latitude of 30 deg. with Declination 9 deg. 
£ min. North: zs- abovelaid, we ſhould find-the Sun to 

hae at Weſt by the * —— in the 


Point of the Compaſs 


middle, between 8 
_ Therefo 


1 Min. (the neareſt to the given Declination) is 


x» » 1 


| Ne Mn, Cape 2 
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to ſome ; but if 


E.1 — N. b 1 1 * Variation? 
* Srendomyeer that eg. againſt 8 bY 
* min. u. North Declination, M* * 157 Riſe is E. 


___— with the Table. 
he Declination for the Da propoſed be wt 


8 
the ſame with the Declination in he 20” then have 


R c 


Rule of Proportion. 
Example 3. In the Latitude 37 2 
I demand the 


Sun's Declination 10 deg, 15 min. 
the Jun then riſeth upon ? 
- In the Tables the to 10 d ; 15min "I 
+5 00 F — = = 
and N. a quarter N. but in able for « 
— opoſed, r 
min. and 11 deg. 12 mit; 
l N. half a quarter N. and 
ſetteth W. b N. half a quarter N. 


Underſtand the like in any other Cafe, let the Decli-” 


nation be what it will, and in any other Latitude. 42 
; —_ 4. Admit in Latitude 38 d. 20 m. North, anl 


out, — the Sun riſeth 


upon the 


n 194. 
8 ESE. Po 8. E. Point ne of the I demand the Variation? 


In the Table for 2 38 deg. and againſt 90 


a quarter 8. which ſheweth. that there is NE ene 


Point Variation. For the E. S. E. Point is E 
S8. and the North Point is N. a 


1 ESGE. eee e 


quarter E. For ved ra 


on the inward Cade, then $.S.W. on the 
13 8 8 


runs ſheweth there is no Variation, becauſe ae Oe 


— - wy . 


Morningave G find the Sun. ue riſe-at EME. 1% 
= —  — —— cc 


ak, eee you may ſee it's 


#4 its gg „North, the Sun's Decli- 
8 min n obſerve the Sun to riſe 


ww 
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I 2 quarter W. and SE. is SE. a quarter 8. 
is E. a quarter 8. And ſo for any other Point, Half- 
F TO, 2 Og ear" Eye ' upon the 
ier 
ote, Theſe Tables ſhew the true Points of Riſin 
Betting, -and the outward Circle on the Rest iar d 
ſame; but the when it differeth ſrom the Tables, 


ſhews a falſe Point; and n 
doth the ſame. 


es 


Declination 15d. 2m. South, the Sun riſing E. by S. by the 
Compaſs; I demand the Variation ? | 
By the Tables the Sun ſhould riſe E.S.E. therefore there 
is one Point Variation: For if you bring the E.S.E. on the 
outward Circle of the Rectiſier, over againſt the E. by * 
on the inward Circle, then the N. by W. on the Co 
the true North Point; the N. W. is the N. W. by! 
the 8. by E. is the true South Point. 
By this Time I ſuppoſe my Reader able to 8 
much the Variation is, and how to reckon it without any 
Geometrie Demonſtration, or Arithmetic Calculation. 
Note, If yeu have any odd Minutes of Latitude, go to 
that Table neareſt the Latitude you are in. 
I come now to reſolve a Queſtion ſome are puzaled 
with ; and that is this: - 
Fa Que. If che Sun riſe at E. N. E. in any Latitude 
* ſet the ſame Day at W. N. W. in in the ſame 
tu 


Anfw. If there be no Variation it will; but if there be 


Rediifier. 

By theſe Tables you may know u 
Compaſs any of the Stars tiſe and ſet Latitude the 
Tables contain, either North or South, | if the Declination 
| o not exceed the Sun's greateſt Declination. 

6. Letit be required to find the Points of the 


Cangi'the BuP's Exc riſes und ſets with, in the Latitude 
; * North. The 


what Point of the 


the 


. Example 5. Admit in Latitude 47d. 24m. North, —_ --- 


Variation, it will not be ſo: The Reaſon is evident by the 3 


| PHIS Inſtrument, as before deſcribed, (in Page « 
: — 
| N. Ban wa phe Ap Seen. 


Under 


right againſt the W. by N. Point on the inward Compaſs 3 


1 The 
miſtaken. - 


Tir Miviner"r Qumpeſe Rein - 235 
The Declination ef this Star is z 5d. 58m. Narth; i= the 


Table ther hekng to 205 2 
nati Point I . 
Point of SE W. . W. 2 | * 


Underſtanding the like for 8 Star, whole Dech- 
tion does not exceed the Sun's. greateſt Declination. 


The Uſe of th RECTIFIER. 


94, and 95.) containeth two Circles or 
one within the other-; but 25 it's made of Wood, the one ; 


the other, and by it the W when it 
varies —_ dg reQified as 4 8 
(as the Table 


Bring the true Point of Riſtng or 
right againft 


the falſe Point of Riſing or Setting (as Com 
ſheweth) on the — 4 'r ene he will he 


Exampe 7. Adithn Lu. 41. J. N. the Sun's Declination 


| being 7d. 56m. South, the Sun —_ upon the W. by N. 
Point of the Compaſs, I demand the 


ariation ? 
The Sun, if there be no Variation, will ſet at S. 
and riſe at E. by S. as appears from the Table; ee 


it is plain that there is two Points Variation. 


Bring the W. by S. Point on the outward ( 


then the Points upon the outward Compaſs explain the 


Points that are upon the inward ; ſo that according to the 


foregoing Obſervation, the N.N. E. Point on the 
is the true North: the North is the true NNW. the L. N 
& And fo for any” other Point of the G 
8. And ſo any oint 
looking on the Refifier. by only 
And chus you may rectify the Compaſs, without reckon- 
ing which wa 1 the Variation is, either Eaſtward or Weſt · 


** * ben "wy 
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4 TABLE A 


| —- 


Amplitude, fitting all Places from the 
Equator, to 60 Degrees of Latitude, either North or South. 
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4 TABLE 
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Amplitudes, fitting all Places from the | | 
rees of Latitude, either North ar South. | 


The Degrees of Latitude. 
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4 TABLE Anplituder, fitting all Places from the | 
| Equator, 10 60 es of Latitude, either North or South. 
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fitting all Places from the | 
o Late, other M 5 Su. 
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4 TABLE of daylituder, Grieg all Places frm the | 
| Equator, to 60 Degree Add either North or South l 


S | The Degrees of Latitude. ; 
3 l * 7 | 

ED N DMD MID N 
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14 TABLE Anplituder fitting all Places * FR | 
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Amplitudes, fitting all Places from the 
| Equator, to 60 Degrees of Tt either North 22 
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The Uſe of theſe Tables of Amplitudes, 
HE Sun or Star's Ampltude, is the Diſtance of the 


or Setting of the wy hg tor from the Eaft or 


wen Points of the Horizen, in — and Minutes, 
reckoned in the Horizon, either Norther — or Southerly. 
' Note, When the Sun or Stars have North Declination, 


| they rife to the Northward of the Eaſt, and ſet to the Nor- 


ward of, the Welt: But if their Declination be Sooth, they 
riſe, to the Southward of the Eaſt, and. ſet to the South- 


ward of the Welt; And by theſe Tables the Amplitude is 


thus found, vis 
Lock the Latitude in the. Head of the Table; the Decli- 


nation in the firſt Column on the Left-hand; and in the 


common Angle of meeting is the Amplitude required. 
Example 1. In the Latitude of 30 3o deg the Sun s Decli- 
ng 70. 7d. om. Ne orth, 1 deman. the Amplitude? 


Anſw. 
titude 30d. in Page 140, and againſt Declination 7d. 
will find 8d. 6m. which' is the Amplitude from the "Faſt 
Northward. at Sun- riſing, and from the Weſt Northward 
at Sun; ſetting. But if the Declination had been 7d. om. 


South, in Latitude 30d. as aforeſaid, then the Amplitude 


would have been d. 6m. from This Eaft. Southward 


at Sun-riſing, and 8d. Gm. from the Weſt Southward at 


at Sun-ſetting. 


If there be any odd Minutes of Declination, take the 


Proportional Part. 


Example 2. In the Latitude of 42d. 3om. the Sun's 


Dexlination, being 12d. 15m. I demand the Amplitude? 


Anſio. The Ampl. is 16d, 43m. found as follows: Ac- 


| cording to the former Directions, for the 15. 4 42d. 


3 and Dedlin. being | | 31 4 the Ampl. vy 3 = 37m. 
* and thi Die —— I, 22M. 


The Mariner's Compaſs Rene. 


Amplitude ) is 8 deg. 6 min. For under La- 


* Then | 


7 ** * 0 1 8 * eng a * * 39 . | 
3 » * TM * , * my of "Iv. - 7 * A 5 * * a 1 * "# 9 N ” —— « » & _ 4 py 
* | g : N * 9 a. * 
. * N 
- : » * . * ' —_ 
oy 0 . ä ” 
- 
" 


Then ſay; As 19. or bom. is to 1d. 22m. of Sam, fois 
15m: to 20m. found as hereunder : a 

If Gom. give —— 82m; what ſhall 15 min? 
F _— * ; | I5. | N . 


bz 


Glo)t23(0)z2om: Proportional Fart. 
330 Remainder, | | | 


Lat. 42d. and Declin. 12d. the Amplit. is 16d: : 1 fm. 
To it add the Proportional Part above ood: : 20m; 


Gives Amplitude for Declin. 12d. I5m- to be 16d. ; 35m. 
Again, for Lat. 43d. F 12 J deg. Amp. f 16d. : Zim. 
and Declin. } 13 ö q 17d. : Am. 
E er og Difference to be ——— id.: zam 
Then ſay, As 60m. is to 1d. 24m. or 84m. ſo is 15 
to 22m. found as hereunder : 5 _ 
If 60. give 84m. what ſhall 1 5 m.? 


- 


7 
c 
on 


| 1 
600) 12600) 21 min. Proportional Parts. 
- ; OO Re 
. Lat. 43d. and Declin. 12d. Ampli is 16 2 
To it add to the Proportional art above 00: 21 
Gives for Declination 124. 15m. the Amplitude 18 52 


Now becauſe the given Latitude 42d. 3om. is in the 
— middle, between 42d. and 43d. therefore the Medium 
n || of the Ampliküdes before found, is the Amplitude required 
—. H-- aid w thus: - | | | wo 


#5. 


[ 

4 
= 
if 
. a 
4 
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Fiat doth vary 11d. 15m. ot 1 Point Eaft, 


The Mariner's Compaſs Reftified. 


( 42 . _ © 230d. : 35m. 
Lat. | 43 Fd. Decl. 12d. 15m. the Amp. is} I6d. : 52m. 


» 


Added together, is. — 33d. : 27m. 


— 1 


The balf is the Amplitude required 16d. : 43m. 
Thus may the Amplitude be found for any odd Minutes 


of Latitude or Declination, though the Table is calculated 
for whole Degrees only. 


' By this Table the Variation of the Compaſs is moſt readily 


found; for by the Azimuth or Amplitude Compaſs find the 


Sun or Star's Magnetic Amplitude, at their Riſing or Set- 
ting ; and their true Amplitude (according to the Latitude 
of the Place, and their Declination, by this Table ; the 
Difference of theſe Amplitudes (when both are North or 


both South) but their Sum (if one North the other South) 
is the Variation of the Compaſs. 


But by the Refifer-it is moſt eaſily done thus: 
Bring the Magnetic Amplitude (on the upper Compaſs) 


right againſt the true Amplitude (on the lower Compaſs) 


then doth the North Point in the upper, ſtand againſt the 


Variation in the lower; and the upper Compaſs is 
In all its Parts by the lower Compaſs. 


Example 1. Suppoſe the Magnetic Amplitude MSun- 


riſing (found by the Azimuth or Amplitude Compaſs) be 


Eaft Southerly 15d. 3om. and the true Amplitude (ac- 


_ carding to the Latitude of the Place, and Declination of 
the Object obſerved) be Eaſt Southerly 26d. 45m. I de- 


mand the Variation of the Compaſs? 
By the Refifier, — 
Bring 154. 30m. Eaft Southerly, on the upper Compaſs, 
7 26d. 45m. Eaſt Southerly, on the lower Compaſs : 
hen doth the North Point on the firſt ſtand right againſt 
I1d. 15m. North Eafterly on the latter; ſo that the Com- 


1 


8 r r. paſs Renk. 249 


| 250. zom. Eaſt Southerly 
I demand the es ot 
| By the ReQifier, 


Bring 15d. zom on. Eaſt: Sou „on the upper Com- 
| right againſt - deg. Eaft Northerly, on the lower 
then the North Point on the firſt ſtands <7 
236. 3om. North Weſterly; that is, two Points Weſt 
Variation. In like manner for any other, and thus the 
Variation is moſt readily found, This RE rin 
is made of Wood. 


eee 


The APPENDIX contains the Deſcrip- 
tion and Uſe of INSTRUMENTS moſt 
uſeful in Navigation. 


| TTT 


The Deſeription and Uſe of the Fore-ſtaff, or 
Cross- ſtaff. 


THE — ſo called from the Poſture of the 

=» Obſerver in uſing it, whoſe Face is towards the 
Object obſerved ; though for the Sun, it's fo contrived 
(for preſerving the Eye) to be uſed backward. It's called 
alſo a Croſs-flaff from its Form: being a Square Staff with 
three or four Pieces of Wood acroſs it, which are called 


Cralles, or Vanes, 20) 
K 3 = The 


* 4 * * 42 * 
' rd n 

4 Aan gs; . ** * 
"IF" ay . 


450 mee 
The Staff is - uſually about 30 Inches, or 3 Foot 
and more than e 
EAC 

To cath of them belongs a diftin® Croſs ; tho 
times the ſhorteſt Croſs is made to ſerve two Si 


ji 


N 
- 
oi 


ORE 8 
1 


that is the Breadth is for the Ten. and 
the for the Thirty-Croſs. Beſides it hath 
two Crofles more, the lon b the Ninety-C 0 the 
other is the Sixty-Croſs. Theſe four Croffes are thus to be 
underſtood, viz. 
ſ [ Cub, heap wicur | 16} 1 
ro ongs to that 30 
gun . 60 
0 9 


The . of the IF 
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The Uſ of the F ore-ftaft 


| = common and ordinary at Sea, to 155 the Meridian | 
Altitude of the Sun or Star with this Inſtrument, and by 
it find the Latitude the Ship is in. 


| To perform which, obſerve theſe Precepts following. 
I. Note, The 10, 30, 60, and 90 Crofs, are to be uſed 


131 
, 


according as the Meridian Altitude is more or leſs ; that 


is, if leſs than 10d. uſe the 10 Croſs; if between 10 and 

god. uſe the 30 Croſs; if between 30 and 60d. the 60 
roſs ;. if more than 60, uſe the roſs. — 
2. Having conſidered which Croſs 1 to the 

judg d Altitude of the Object intended to be obſerved). 


is ſuitable, put it on the Staff, ſo that the flat Side of the 


Croſs may be towards the flat or Square End of the Staff; 


Then, 


3. Hold the flat End of the Staff (as A) to the corner 
of your Eye; there let it reſt upon your Eye-bone, as near 


the corner of your Eye as you can, ſo it doth not hinder 


our Si 
a 4. Ifen look to the uppe r End of the Croſs (as <>) 


for the Sun or Star, and at * lower End (at B) for the 


Horizon. 


5. But if, at the lower End of the Croks, you ſee al 
Sky and no Water, then draw the Creſs a little nearer to 
your Eye. 


6. If, on the contrary, you ſee all Water and no Sky, 


then flide the Crols a little farthes from you. 


7. Then, if you ſee the Center of the Sun or Star at the 


upper End of the Croſs, and the Horizon at the lower End, 
the Croſs ſtands as it ought. 


8. Wait till the Sun or Star be on the Meridian, making 


Obſervations often ; and as the Sun or Star riſeth, draw 5 


Croſs a little nearer to your Eye. 


9. If the Sun or Star be fallen, you will not ſee the Ho- 
rizon, for the Water will hide it from you, and then Ob- 


ſerving is over at that Time. Stir not the Croſs out of its 


Place, we ſee at wn deg. &c. it reſteth, on that fide 
K 4- | of 
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of the Staff belonging to it; and the degrees and minute 

cut by the Edge of the Croſs, is the Meridian Altitude or 
Complement thereof, * to the Word Alt. or Comp. 

on the Staff. 


2 to L, the Fore-ſtaff backward. 


HIS is only uſed with the Sun, and for this Purpoſe | 


the Ten Croſs hath another Piece of Wood or Ivory 


put croſs it ; ſo that the lower Edge of this Croſs wo 


 lieth even with the middle of the 4 Hole in the 


Croſs, which alſo anſwers to the middle of the Thickneſs : 


of the Staff. 
There is alſo a Plate of Braſs with a Hole in it, and 
fo png that it will ſlide on and fit the Ends of the go, 
bar u 30 Croſs: Theſe two Things added to the Fore- 


Aich! is thus, viz. 
— = 3 as the Meridian Altitude of the Sun, is 
0 


more or leſs, 


ight through it, near the lower End of the Croſs. 
2. Put the Ten-Croſs (having a Croſs piece on it as 


aforeſaid) on the Staff, the flat fide of it towards the other | 


Staff*s End. 


at the 
Turn your Back 
i Ke Bras, at the lower End of the Croſs, for the Sha- 


Kae 


the foreſaid Slit) to lie even with the Shadow on the mid - 
gle Line, in the Ten- Croſs; and at each End of it, on 
e n a ugh the Sli Bi yoo a 
4 ng thro it in the you mu 
= the Shadow upon the middle Line, and if duftend of 


makes it fit for a backward O ſervation of the Sun, 


uſe the go, 60 or 30 Croſs ; putting it 

pn the Staff, the flat fide of it exactly even with the flat 

end of the Staff, there ſcrew it faſt; and at one End of 
e Croſs ſlip on the foreſaid Braſs Plate ſo as to leave a ſlit 


to the Sun, look through the Slit | 


w at the upper End of it, lying on the Ten-Croſs in the 
anſwering the middle of the Staff, and on each Side 


4 At the ſame Time the Horizon Would be ſeen (thro' 


[ou only ſee Warr there, then draw the 
ö 


* K © a 


Craſs:ſtaff both Forward and Backward. The next Thing 


Ten-Croſs nearer, till the Shadow and Horizon agree or 
meet in the ſaid middle Line. 

6. On the contrary, looking as before, if inſtead of the 
Horizon you ſee Sky meet the Shadow on the middle. 

Line ; then put the en-Croſs from you, (till you ſee the 
| 23 and the des meet. together). on the * 

_ 
7. Continue obſerving till the Sun be at the higheſt; | 
and as the Sun riſeth, you muſt draw the Ten-Croſs nearer, 
in order to keep the — and Shadow together on the 
ſaid middle of it. 
8. If the Sun be fallen after you have continued * 
ſerving as before (directed) the Horizon will lie below 
the Shadow on the middle Line; then is the obſerving 
finiſhed at that Time: Stir not the Ten-Croſs out of its 
Place, for where it now ſtands (on that Side of the Staff 
belonging to the Croſs at the End of it) is the Sun's Meri- 
dian Altitude, or Complement thereof, as before in ob- 

ſerving forward. : 
Thus having ſhewed how to take an Obſervation by the 


in Order, will be to ſhew how to work it; And for that 
| * * Notice of theſe following Rules. 5 


To work an Obſervation. 


1. IF the Sun or Star hath North Declination, and be i 
on the Meridian to the Souchward of you, ſubtract 
the Declination from the Meridian Altitude; the Remaind- 


er is the height of the Equinoctial, or Complement of the 
Latitude North. 


2. But if the Object obſerved hath South Declination, 
add; the Sum (if it exceed not go deg.) is che Height of 
_ the Equator, or Complement of the Latitude North: If 


the Sum exceed go deg. ſubtract 90 from it; the Remain- 
der is the Latitude South. 


3. If the Obje& hath North Declination, and be on 
the Meridian to the Northward, add the Declination 
to | 
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to the Meridian Altitude; the Sum (if it exceed not 


god.) is the Height of the Equator, or Complement of 

the Latitude South; But if it doth exceed go deg. ſub- 

tract god. from the ſaid Sum, the Remainder is the Lati- 
tude North. 

: a If the Sun hath South Dedlizadon, and de to the 
Northward at Noon, ſubtract the Declination from his 
Meridian Altitude: the Remainder is the Complement of 

the Latitude South. 

5. Whea the Sun hath no Declination, the Meridian 

Altitude is the Complement of the Latitude North, if he 
be South at Noon] and the contrary. 

6. If che Sun be in the Zenith, and at the ſame time 

be hath no Declination, you are then under the Equi- 


7. But if the Sun hath North or South Declination, and 


in the Zenith, the Declination is the Latitude you are in, 
North or South. 


le 


1 8. If you obſerve the Sun or any Star upon the Meridian 1 


beneath the Pole, add the Meridian Altitude to the Com- 

plement of the Sun or Star's Declination; the Sum is the 
Height of the Pole, or Latitude of the Place. 

8 * Rules are explained by the Examples fol- 
Wing. 


Examples for * an Obſervation in N. _ Latitude, 


Example 1. Amit at Sea, I obſerve the Sun's Meridian 
: Altitude to be 42d. 20m. South, and at 
the ſame time the Sun's Declination is 10d. 10m. North, 
I demand the Latitude I am in. 


D. M. 
The Meridian Altitude —— —— 42 : 20 South 
The Sun's Declination———- — 10: 10 North | 
The Complement of che Latitude I: 0 
Suwbtract it from —— 90 : 00 
n 123 — 1 8 North 


xa 


532 


80 deg. - 35 min. North; I demand th 


"IT ** „ r F, * . * a 141 * 2 
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E le 2. hue! ot the the 224 of Mey Anno 17 
e g 65 deg. 10 . 


South ; I demand the | 3 

The Meridian Altitude — 65 : 10 South 
The Sun's Declination Subtract 20 : 24 North 
The C t of t the Enn — — 44 46 
Subtract it from — — _ 4... £5 
The Latitude I am in, — 14 North 


Example 3. Being at "i the 27th of Navember, * 


1757: I find the Suns Meridian Altitude to be 26 deg. 


30 min. South; 1 demand the Latitude I am in? 


D. M. 
The Meridian due - — 26: * 30 South 
8 lination — — add 21 15 South 
The Complement of the Latitude 47 : * 5 
Subtract 1 it from ꝗ2ͤ— 2 00 v4 
The Latitude I am in, is ———- — : IS North | 
Exan N "Hy 8 
— find e Sun s 1 Altitude by. 46 


12 


' . = D. M. 
Meridian Altitude — ——— 5s : 45 South 
The Declination - 425 38 North 
The Complement of the Latitude 
Subtract it from — — 9 4 : 

"The Latitude I am in, is ———— 4 : = North 


Example 5. Admit the * Day of 2 176 
find the Sun's Meridian Altitude, by Obſer Jo 


Latitude I am in? 


vation to be 


oe be 50d. zom. South ; I demand the Latitude I am in? 
3 * 


From it ſubtraſt —— ROE | 
| The Latitude I am in, il. 13 : 46 North 


Example 6. Admit, Auguſt 22, 1771, the Sun's Meri- 


dian Altitude was obſerved to be 85d. 15d. North; I de- 


mand the Latitude of th that Place? 


F 
The Meridian Altitude — — 85 : IS North 
Sun's Declination . add 11 : 52. North 
1 rnees———AG 3 0 
From it ſubtract ——— —— 
| The Latitude of the Place is Ts -07: 07 North 


Ex le 7. Admit, in a Ship at Sea, June 19, 1 
the = oF Meridian Altitude is 66d. 227 N Le 
n e e in? 


The Sun's Declination ———- add 23: 28 North 


Complement of the Latitude — — 90: 14 
From it ſubtradt ———— . 


The Ship is almot under the Equinoia 00 : 14 Nonth 


| Examples to find the Latitude, by obſerving the Stars. 
 Examp. 8, Amit. I obſerve the Bull a Eye upon 
Meridian, and find his Meridian Altitude 


The 


MW OJ III A 


The Meridian Altitude Lö«; 66 : 46 North 


the 


> & 6 


he 


D. M. 
The Declination of the BulPs Eye is — - I5 : 58 North 


The Meridian Altitude of the Star— 5 50 : 30 South 


The Star's Declination . ſubtra@ 15: 58 North 
Complement of Latitude is — — — 34 32 
SubtraR it from - — — 90 1 00 
The Latitude I am in, is ————S55 : 28 North 


Example 9. Admit I obſerve the bright Star in the 
Great Dog's Mouth, and I find his Meridian Altitude to be 


3 5d. 45m. South; 1 demand the Latitude I am in FY 


D. No 
The Declin. of the FR Dog's Mouth is— 16: South 
The Meridian Altitude of the Star- 35 : 17 ith 
The Star's Declination ————— 2dd 16 : 23 South 
The Height of the Equator is ——— $2 : 8 
Subtract it from k —— 9o: oo 
The Latitude I am in, is — 3 : 52 North 


Examples for working an Obſervation in South Latitude. 


Examp. 10. Dmit the 10th Day of May, 0 1 

10 A I find the Sun's Meridian Altitude, by Gb. | 
ſervation to be 62d. oom. North; I demand the — 5 
the Ship is in f 


_ 


D. M. | 
The Meridian Altitude 62 : oo North 
The Sun's Declination — — add 17 : 41 North 
The Complement of the Lade is — 79: * 
J Subtract it from + — — 15 3 
The Latitude the Ship is in, is — — 75 Bah 
Example 11. Admit the 1 W of January, Anno 


1756, in Longitude 1 50d.. „I find the Meridian Alef- 

tude, by Obſervation, to be 58d. 45m. North; I demand 

adhd EF 2 
— 
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18 She Miriner's Compaſy Retiified.” 
The Sun's Dectination in the Meridian of London, for 


heath of Fa is 21d. 1am. the daily Difference at 
this Tims is. 1 3 therefore in the Table of 


| Propoftidn) uh Page! 20, you. will find- the Proportional 
Minutes: to be 5m. which add to che Declination in the 


Meridian of London, the Sum is 21d. 17m. South, the Sun's 
true Declination for the Longitude of 1 * 8 


The Meridian Altitude — | — 58: 45 North 
The Sun's Declination —— a South 
= i 


Complement of the Latitude, | : 
| Subtract it from PET IF 
The Latitude the Ship is in, is 
Example 12. Admit, the 12th Day of F 
I find the Sun's Meridian Altitude 2 be" 
North ; I demand the Latitude ? 
The Meridian Altitude 
The Sun's Declination 5 
Complement of the Latitude i —_ 
Subnet it from — — — 


Latitude x equired, is ——— — - OI. 


as: 13. A Ship at Sea, the Sun's: Declination be. 
ing, 15d. 30m- South, and the Sun's Meridian Altitude 


80d. 45m. South, I demand the Latitude the Ship is in? 
Anfw. The Latitude is 6d. 15m, South. 
Example 14, The Sun's Declination being 11d. 14m. 


Squth, and his Meridian Altitude 79d. zum. South; I 


demand the Latitude ? 
 Anſw. The Latitude is od. 52m. South. 


Note-1. If. you' oblere by the lower Part or Füge 


or Limb of the Sun, you muſt add to the Altitude taken, 
16m. for the Sun's Res, and the Sum will be the 
true Altitude of the Sun's Center: 

Wette 2. If you obſerve by the upper Limb of the Sun, 
_ the Remainder i is * of the Sun's 
ater 


The 


I * 
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Te Figure of te QU ADRAN TT. 


De Deſcription and Uſe F the QUAD RA NT. $ 


HIS Inftrument (called - a Quadrant, firſt invented 

by our Countryman Capt. Davis, and thence called 

Davis's Quadrant) is of a very commodious Form ; at 

preſent the moſt general approved Inſtrument at Sea, (at 
this time Hadley's particularly accepted) for obſerving the 

Sun's Meridian Altitude. | | 
n. The Form of it (as in the Figure prefixed) may be of 

1 any Radius or Length, between 18 Inches and 3 Feet; 

but the moſt general now made, are Quadrants of 24 

Inches Radius, with one Arch 65 degrees, the other 25 
ge degrees, and a Glaſs in the Shadow Vane. 5 
The Principal Parts are three Vanes and two Arches ; on 

which Arches the degrees taken together make god. from 
whence it hath the Denomination of a Quadrant. 5 


1660 L Mariners Compaſs Refified. 
The Horizon Vane (mark'd in the foregoing Figure A, 
and with it's Name) reſpects the Horizon in Time of obſer= 


| 


Goth Arch, becauſe. it ner of contained no more than 
gure, but now it 


* 
121 N 


degrees, and never leſs than every ſingle degree: It is 
numbred from the upper End E, with o, 5, 10, 15, 20, | 
Lc, downwards to D, where it ends in the Line ADF (4 
Line in the middle of the longer Leg of the Quadrant) - 
at 60, 65,. or 70 degrees, according as the other Arch is 
divided; fo that the Numbers at D and F together, muſt 
always make go degrees. EY : 5 
e Greater Arch, GF, is called the 3oth Arch: it's 
1 of a large Radius, that it might contain the leſſer Diviſions 
þ of a degree; and being of a competent Breadth, thereon 
. are uſually deſcribed 9 Concentric Circles, interſected with 
three Diagonal Lines, (ſometimes fix) in each Degree, 
making each Interſection two Minutes of a Degree, and 
ſometimes one. 3 
| The Great Arch is divided on the Limb into Degrees 
by long Strokes, each again ſubdivided into fix equal 
Parts by ſhorter Strokes; each ſmall Diviſion being 10 
Minutes, and are numbred from the lower End G, with E. 3 
5, 10, 15, Cc. upwards to F, where it ends in the Line 
ADF, either at 20, 25, or 30 7 The Figures f 
always at F and D together make go Degrees as — TO. 


1 


« 


rument is rarely uſed otherwiſe than to obſerve 
Meridian itudez which to * 


1. Put the Horizon Vane A on the Eod, and 


Center; the Sight Vane put on the Arch 
ve Back of it 25 the " Shadow Vane. 


oſe to 
GF, cloſe 


— 


3. But if the Sky appear inſt ole Toned, 
3; On 
the 


Sight Vane u little higher towards F; 

the Sea appear inſtead of the Horizon then ſlide t | 
Vane lower towards G; continue fo ann 
appear through the Horizon Vane. 

4. In order to obtain che Meridian Altitude (which is 
"the greateſt Altitude the Sun will have that Day, and 


” 


* find the Latitude) continue obſerving; and as 


the Sun riſes, the Sea will appear thro' the Horizon Vane ; 
bow the Sight Vane muſt be flid lower accordingly : Thus 


continue obſerving as often as ey be Sages, till the 


will 


of 18 
* When the Sun begins -to fall, the 


appear 
through the Horizon Vane, inſtead of the 3 then 


_ deſiſt obſerving for that Day. 
6. Having thus done, add the degrees 
or the Shade Vane Randeth at, to the d 
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general Rules; but if 


Fore- | 


 Wirking an Obſervation in the North Latitude. 
Example 1. ON the 10th of 4pri 


comes to the Meridian i 
by Obſervation, found his Zenith Diſtance, 
of his Meridian Altitude, to be 34d. 

Limb was ſo much from the Zenith : 
of the Place of Obſervation ? 


= D. 
Compl. of the Sun's Meridian Altitude 24 : 
The Sun's Semidiameter ————— add oo: 16 

Diſtance of the Sun's Center from Zenith— 35 7 63 

Declination ————————— add 07 : 56. North 

Latitude of the Place required, is — 42"; 59 North 

Example 2. The 14th of fugu/?, Anno 117xs. 1 

find the Complement 1 Sun's Du Aliens . 


tude the Ship is in? * * 


4 - . -4 
— 4 . a 
* a * 22 1 5 
" - = 8 A 
3 4 : N 


2 


, to be 28d. 48m. South; I demand the Tad 4 


5 3m. South; 1 demand the Latitude I am in? 


164 - 
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1 
Comp. of the Sun's Meridian Altitude 28 : 48 South 
Sun's Semidiametera ↄ ͤ q . — add o: 16 
Diſtance of the Sun's Center from Zenith—29-: o4 South 
The. Sun's Declination —— — 5 : 27 North 
The Latitude the Ship is in, is .ꝛꝛ— 4 31 North 


” Example Oftober 3. 1755- PU ee 
of the Sun' bo; Altitude, by Obſervation, to be 47d. 


=— 
Comp. of the Sun's Meridian Alttule — 47 : 35 South 
Sun's Semidiameter ——— add oo: 16 
Diftance of the Sun's Center from Zenith — 47 : 51 South 
The Sun's Declination —- —ſubtrat OZ : 55 South 
The Latitude the Ship is in, is ——— 43 : 56 North 


| Example 4. The 5th Day of 8 Anno 1755, 1 
find the Complement of the Sun's Meridian Altitude, by 
Obſervation, to be 52d. oom. South; I demand the Lati- 


tude the Ship is in? . 
Compl. of the Sun's Meridian Altitude 52 : 00 South 
Sun's Semidiameter add oo: 16 


Diftance of the Sun's Center from Zenith * 15 Jduth 
The Declination of the Sun ſubtract x5 : 42 South 


Latitade. the Ship is in, is m_ North 


xample” 5. The 2jth of Ao. 1755, the Sun to the 
. — 9 of me, the Complement of his Meridian 
Altitude by Obſervation is 10d. 15m. I demand the Lati- 
tude the Ship is in? - > 


Sun's Declination —— — 21: 19 North 
Complement of Sun's Meridian Altitude — 10 : 15 North 
The Sun's Semidiameter —— add oo: 16 


Tube gun's true Zenith Diſtance, ſubtrra 10 
Latitude the Ship is in, is 10: 


x 9 * ö " — — . 3 n * : 4 
\ 8 # . ö > L wo * * O_— ” 5 N £5 * 5 * — l * 4 4 
» * 5 7 a * *. * 7 * 1 1 - * * k by * * g * ** * * ww 7 - 7 4 
| 9 - 7 ; 
L *. * 8 Y 
7 s : T1 + ww 4 Ee 
3 : 
= 


" Eueuigh & 8 of 

- the Sun upon the Meridian, I find aaa un 
Limb of the Sun is 6d. 1 
nith; T demand the Latitude I am in? 


A NM. 
Sun's Declination - — — — 23 17 North 
Sun's s upper Marg. Diſtance from Zen. 3 42 North 
Sun's Semidiameter — '©0 : 16 | 
Diſt. of the Sun ue from Zen Subtr. =” 58 North 
Latitude the Ship is in, Is — - 16: 19 ) North 


Example 7. The 21ſt of is i in Lon- 
gu ge Weſt, and f Tub, being upon the 1 
ian, I 


y Obſervation, the . of the 1 | 
Sun is 16d. jp» 4 to the Northward of my Zenith I de- 
mand the Latitude the Ship is in? 3 
The Sun's Declination at l 20 : 33 North 


5 Proportional min. for Longitude fubtrat— oo : 5 
= Sun's Declination in the Meridian given 20 | 228 Narth 


Sun's Supreme Marg. Diſt. from Zenith — 16 45 North 
| Sun's Semidiameter =» — 3 * 


| Sun's Central Diſt. from the Zenith ſubtr. 17 or Nen 


Latitude the Ship is in, is —SS— 03 : 27 Noth 


Working an Obſervation in South Latitude. ” 
. PHE 14th Day of E [39,8 


e 120 A S 

- upon the Nor: 9a I find the Complement of his 
Meridian Altitude by Obſervation, to be 48d. 28m. North; 
rr 3 


L 3 


* on " * * * Ly , 95 ö FT" 1 an 9 * 4 A - FRE ' 
, 1 . | Ty 7 "oP . re 8 2 . EY 2X „ 92 N | * 
n . 5 * by - - * 
* . Ab Lhe Boo hs * 2 a * ' ö 4 g 
cal as "hs 7 i 1 : , N 
7 — 
„ 7 
: 2 | . | : 
— 9 p A - 
* , * ' . 
* 7 = * - - c d. 
2 - 4 
Li 


M. 


— 2d oo: 16 
Sun's Central Diſtance from the Zenith 


Sun's Declination for the Longit. ſubtract— 21 9 North 


The Latitude che Ship is in, is ———— 26 : 56 South 


120 deg. Weſt, and the 


demand the Latitude the Ship is in? 
D. M 3 


Comp. of the Sun's Meridian Altitude 27 : 29 North * 


© Bun's Semidiameter ———— — add e: 16 
Sun's Central Diſtance from the Zenith — 27 : 4s North 
The Declination of the Sun's Prop.——ald'12 : 18 South 

The Latitude the Ship is in, is 40 03 South 


: by Obſeryation the Complement of the 


| Altitude 15d. 10m. I demand the Latitude the Ship is 
Oy 1 3 DM. 
mol. of the Sun's Meridian Altitude 15 : 10 South | 
Sun's Semidiameter —add oo: 16 


Sun's Central Diſt. from the Zenith ſubtra& T5 : 26 South 
The Declination of the Sun - 23: 27 South 


3 en „ 1 
Camp. of the Sun's Meridian Altitude 48 : 28 North. 
Sun's Semidiameter —— 


Example . The 2 of October, Anno 175 „in Lon- | 
I ; mn Complement 153 the Sun's 
idian Altitude, by Obſervation, is 27d. 29m. North; I : 


_ 16. Admit the 24th of Decenber, Arn 1758, 
Sun upon the South Part e Meridian, and 
1 find = San Nie dan | 


| HT HE Mats 53 16 AI 
10 Tonk it 21 
i 1 
F n 
f 11441 
MET 421475 
55 8 | 55 =O þ 
W FU 11 . 
i öl i 


- 
by a * 


u m fund the Hour of the Nig 
m 2 FEE . fount 2 


AY 


- 


1. „ Plate . * of the ſecond, or 
to the Day of the Month; where it is 
the Obſervation is ended; Then Ay 
your Hand, with the Fore-fide towards 9 

it „ (which you may diſcern when 


— of che Rt 
bythe octurnal) a0) beat gh 6 the Tale in d — 


North Star. 
2. Turn that Edge 


Index, Nh 


ceedeth /from the Cane” to the. 
ſame Time the North Star thro 
the Inflex ſhew the —_ of the 
middle fn. | 


ight on he 


— * # 


. _ 
U | | | 
<0 8 
5 1 - 
"YT 1 1 
= 
7 * 
5 - A 
17 . * i — 
o = a , , | 
< a a i 
ka © ' J 
* " 
* —— 
9 ? 
. 1 * # 
* : 


7 * 


of the 
— 
4 


a = 
- » 
* oth N "x 266.4. 44k p % 
* rr 
ry * 11 5 1 2 
2.4. 4 to 2 * 5 
* POT \ » 
©, 5 7 
* y „ — * * 
— * 
= # E 
5 * 
— — 
1 
+ a 
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id Point of the Compaſs is 
nation from the Pole at that Pime, either a 


Note, As e ans made o ir the Gir del the 
- 2 muſt be adjuſted, in all Problems 


fixing it Eleven Days backward from that 


— iY 
x 
PR 4 
g | — . 
a 7 
"4 i 
by 


E 1. The. 31ſt of December, or the * 5 "= J 


at Six the Clock in the Morning, obſerving the Pointers w 
or Guards of the Great Boge by the Edge of the Index:! 
3 r 3 e the North Star. 
1 t t Index you obſerve wich, 
and 2 the Nocturnal, is S. W. by 8. he 
. . and on the faid Point of 
the 2 m. und. ſignifying the North Star is 
26. 29: — the Pole, in the Circle marked G . 
1 2. The 7th of Mard, 323 7 

J obferve (according to the ö 
Seven of the in the Evening 
Little Bear by the Edge of the 
Bearing, Declination of the orth Star 2 - 
rt rig ce” the Hole in the middle, and | 


the — is N. E. the Point of their Bearing ; SE 'Y 
ſaid Point is figured od. 35m. Abs. which fignifieth bs 
 Noxtk Stars then 35 Minutes gbove the Poly, in the Circle J 

marked L. B. 


* 


by the Nocturnal. 


To find the 


en-:the mille or fecond Piece on che NS; 
"right againſt=it in the innermoſt Circle of the fame Piece 


1 


eie 
| Southing ? 


+, of the Clock in the Morning nearly, the Time of the 
" Moon's coming to the South. | | 


PE To find the Time of Full See by the NoBurnal. 


4 3. Then right againſt the long Index, and in the inner- 
| molt Cirdte, on the > ont Piece is the Time of Full Sea 
1 The Mom being 19 Day: old, I demand the 
” Gi Full Sea at Graveſend ? 


and Full Moon) in the innermoſt Circle of 24 Hours on 

E the great Piece, keeping that faſt there. 
2. Turn the long Index to 19 Days (the Moon's Age, or 
2 ) on the middle Piece. 
3. N Index, and in the 
(on the iece) is 5 Hours, the 


. * 

= j * » 4 1 A ” K 4 * % © — C / po * - ” > £0 "0 6. a : » Ts, % 17 4 a N * 7 

4 * * I „ OE " % * TY : 4 , * 
1 " SJ? l l * 5 l 3 2 
' "4 : 4 0 1 4 wo o a 7 
o l ons = y 1 0 9 
g "be "a4 "4 2 Rettiſied. a 

0 4 

3 or 
| . * 2 — 6 's in outerm 5 a 


If the Moon be 19 Do, old, 1 demand her 


Right againſt 19, in the outermoſt Circle, is almoſt 31 
ircle ; which is half an Hour paſt Three 


1. Set the ſhort Index of the middle Part which fiands 


25 
the great Pi 
2. SS we long Index: o e 
Moon's ( ing, or) Age, on pe Fa middle Piece. 


1. the Index of the middle Part (which ſtands at 
12) to 1 þ Hour, which is N.N.E. and S. S. W. the Point 
of the Full- Sea at Graveſend, (on the New 


Time of Full Sea, eee at 
Graveſend, 


7 5 1 A A F Ks * * 
4.4 ny 1 l n 1 2 * ; * 
þ o * . : 
. — f +» 
ay” 1 * | 7 * 
* 1 


5. To find the Latitude by the Nocturnal and Fore · fa. 
= 1. Find the North Star's Declination from the Pole, b 
| _—_ with the Nocturnal, as directed in Example x, 
or 2, of the ſecond Uſe, in Page 171. Ws e 
2. Then (at the ſame Time) with a Fore-ſtaff, take te 
Attitude of the North Star. | — ._ 
23. If the North Star be above the Pole, ſubtract is 
Declination from (if under, add to) its Altitude : The Sum 
or Difference is the Latitude required. „„ 9 
Example. Suppoſe the 7th of March, or 24th of Feb. O. 8. 
at Seven of the Clock in the Evening obſerving with the 
Nocturnal, you find the Guard of the Little Bear to bear N. 
E. which is od. 35m. above the Pole; and at the ſame time, 
by the Fore-ſtaff, find the Altitude of the North Star 42d. 
mand the Latitude of the Place? * 6 8 


From the Altitude of the North Star — 42 : 10 
Subtract its Declination above the Pole — oo : 35 


Remainder is the Latitude required 41 : 35 North | 


| — 2 The 31ſt of December, or 20th O. S. at Six 
of the in the Morning, obſerving with the Nocturnal, 
I find the Guards or Pointers of the Great Bear S. W. by 8. 
which is 2d. 33m. under the Pole: and at the ſame Time, 
by the Fore-ſtaff, find the Altitude of the North Star 45d. 
22m. I demand the Latitude of the Place 1. Obſervation? 
: | G „ M. 8 
Io the Altitude of the North Star ——— 45 : 22 
Add its Declination from the Pole under — 02 : 33 


Sum is the Latitude required 


The Deſcription and Uſe of Gunter's Scale. i 
1 6 Inſtrument, for its quick and eaſy Diſpatch af 
the mot common and uſeful Proportions, deſerves || 


=. x S Scale ( called from Mr. . its firſt 
_ Samer, is uſually made of Box Wood, commonly two 
_ and one Inch and a half em > on which are 
Lines or Scales of N 


ofs 3 the firſt i figured from the Left- 
: Right, with 1 27 3» 4» 5» 0, 7» and 8, at 
; the latter is 
enter-pin, and. thence back 


=o $5 

= Lines (where it . is ſubdivided into Halves and — 
= Theſe two Lines are dards | uſeful in Navigation. 

A 4 The next Ia, is the Line of Num- 


=. : is another LG This Line is of general 4 where and 
: * vequires the larger Account; wherefore take theſe three 
1 for the Line of Numbers. 


:* ff * Foe on this Line n may be taken ſingly 
= 4k a or be mcreaſed, or mind at Pleaſure, 
A 2 be in Decuple or Ten-fold Proportion. That is, the 
| 3 Amman. 

8 


ä 


» I, 2, 


_ 
* * 2 - -4 FEI» 
x * . * * INNS 
* * * * - — — * : 
8 38 * * 4 2 = 
| 6 ww. — = 
. had Ss 
9 


— 


5 * : pea = 141804 
215 7 Bet; I "1 Pls El ** 
2 12 . : 


35 


a 1 1 Fi 


* * * * 1 
* po * . gt N " N _ ” . Y \ N | * 
. 4 & « 4 2 5 Le "nt — * * 113 * * hos 2 N 1 
o \ YL * = 72 F ' L "T7 \ 4&4 * * 1 . 1 9 7 N % : * | | 
Wo *? — * . 1 2 * 7 8 — 4 - » 0 * p 0 ( p „ * Jy £4 5 1 . | | ow ” N 
| | | | o "# 5 * » l LI 4 7 A 4 : * o 
= # - * 4 1 . . . #7 7 \ ! WIL o „ * " | 
| 1 | | | 9 F a» * Y TH 2 » +, * * 
3 . 2 WA "LI" d o N TS J 9 0 * 2 * N , ; 
1 a> A * * 7 S * 1 p a Iv. * A | Te. of * 1 2 7 ” REY 1 
* 5 1 994 | | | 
4 65 1 r | 
x 5 = 
— 7 k 5 U 2 4 f d | | 
* A 1 0 oy : 9 7 * 128 2 , %.. * a be b 
oo l : | 
4 * . X g f | | 
OY \ us * . K 
. N * F * | ' 
ö =.” ” 
HS A . x 5. © 7 | 
_ %. 5 | 
* 2 * 
| 8 - L Parts 'of 
92 8 * 
1 | | | 
4 n ö 
| * 
. 
2 * * 5 - - | | 
y p . 9 
y | 


Months, Days, Provided always/ the Integer 
. = divided, or ſuppoſed to be divided Decimally, or into 


W. 5 I 
Pe tld 


1 


4 
* 7 
- 

* . 

wy : 
: by 1 
„ 
6 
= 
b 


"i 5 10 

: of ff 

1144 
F 


* 


9 | 1 
2 | 
4 x - 
mf 4 | 
* 3 
2 8 | 
= = 
f j 
1 - 
. | 
N . 
. 
- x . 


# A 
way + 4 * PR > 


: "YR? | 8 \t A 1 1 7 ws 15 45 1 0 8 FN 25 | 
e > . IT) 0 N o d. 
The Mariner 4 Compaſs Re#ifie 77 


| thus; 10, 20, 30, 40, &c. ending at (the Left-hand* 
End) about 169 ees; the Subdiviſions are thus, 
10 to each is 2 Degrees: from thence to go, 42 
f on. le . from thence to 120 it's half Degrees 
| from thence to the End; it's divided into each 15 
Miputs 
. Under Verſad Sines is the Line of 7. angents, be- 
g at the Left-hand, as the Sines do; from thence 
ge ed to the Right-hand, thus, 1, 2, 3, Cc. to 10; 
and ſo on, 20, 30, 40, and 45 at the Right-hand, where 
is a little braſs Center - pin, juſt under and even with 90 
in the Sines : from thence back again it is figured 50, 
60, 70, 80, &c. to 89; ending at the Left-hand End, 
where it began at 1 Degree: The Subdiviſions of this Line 
are the ſame as thoſe of the Sines. 

8. Next to the Tangent, and under it, is the Live 
| of Meridional Parts, beginning at the Right-hand, and 
As- numbred thus, 10, 20, 30, Cc. to the Left-hand, 

where it ends at 87 Degrees : This Line, with the Line 
of equal Parts under it, are uſed together, only in Mer- 
catar s Sailing; the uppermoſt Line contains the De- 
grees of the Meridian or Latitude in a Mercrtor's Chart, 
and the lower is the Equator, and contains _ Degrees of 
Longitude. 

9. Theſe eight Toms thus deſcribedy are ſet on the q 
Sliding Gunter, but not in the ſame Order, being ſome 
on one ſide, and ſome on the other: Alſo the Line of 
Numbers, Sines, and TFangents; are ſet double, that 
is one on each ſide, as the midd}: Piece flides:; Which | 
middle Piece is ſo contrived, to flips to and: fro eaſtly 3 
to ſlide out and to be put in, any Side uppermoſty'? in 
order to range theſe Lines together or againſt one ano- 
ther, moſt proper for ſolving the Queſtion wrought by 


the Sliding r, Of e this ſhort Deſcription + 
may ſuffice. 2 


u 


1 the: 


£ 


# or Degree, &c. ot U on 


= Zu 1. | OOK the fultFi 


„ . ee La 


2 25. U of Gunter's Scale le, both fngl ard foding, in 


| order to 4 DS _—_ ſt 6 of. 
Scale, it's nec es mae an 4 theta 
find readily a Place repreſen 72 7 


Line of Naben 3 which 
bs as follows. 


PROBLEM I 7+ fads robe Member m the 


8 


of 


„„ IN: Tarts 

2. For 1 count fo m en or 
Strokes) from the fi wy ( 
Le-. 


are Units in it; and ſo on, for more igures; 
| 1 can-well 
on a two Foot Gunter 


any given N Mes Point, 


| Diviſion, towards the 


na 
* ; 

0 * 
* 


2: Lount 2 en 


middle 1 for it; the ſecond Figure being 4, I count 4 


1 


Tu. Fraftions to be found on this Lara 


uu 0 4.4 8 5 ö « - . „ Y s % " N 
m * 4 TY * * VE. »„K„ſꝗẽ 5 2 8-4 rY A 1 2 a — »..a * 4, * 0 1 8 1 
, = r 8 * 5 - ot Bad we © . * 2 * 1 * . 
* - * . % > ä U * 2 71 a * x - \ the is TY = 0 
* * I e * E 1 0 b : F * 1 = * 9 U . N 8 N 
. of = 4 - - — 
25 : ot. o 
- 
| 430 | | 
p * os ww -* . P * . 0 

= 


Brom 5: fn tho Polnt. repreſent ee - * 


The firſt Figu 3 — 22 being 2, I take the 
Divifion at the 3 Fi „ N the ſecond Figure 


hs onwards ; TI TO 


1 I defire e on the Line of 
Numbers, that repreſents 1 
The firſt. Figure being 1, I take the Diviſion at the 


Tenths on that is 240; from thence count 
Sate ae, er db third and laſt Figure i This lat 
Place is the Point repreſenting 144. 


Example 4- Let @ be raguieed ep fnd, on the Line of 
Nu N g 17287 = 
For the Figure I, the middle 1 ; for the ſecond 
N onward, 7 Tenths, and that is 
2 foe 2, hs third Figure, count 2 Centeſms from 


oe. 3. eſents 1720: laſtly, for the fourth 
thouſand Parts from the laſt; This 


the laſt, and 


; D found, repreſents 1728. 
. en II. To fads Profie, o Irken Number, 


Line of Numbers. 


be Decimal ; AS theſe, 1 on, or, 2, 02, . 002, 
e. that is, rc⸗ 2 18883 18, 18 12885 Sc. either of 
Inches, Feet, Yards, 2 or the like; alſo in Weight, 


or an Denomination whatſoever. | 
"ke al er Fr Fractions muſt be reduced into Deci- 


mals, before can be found on the Line of Numbers; I 
and being ſo reduced, they are expreſſed and found upon 
this Line as whole Numbers by the Rule in Problem I. and © 


need go Example. 


M 2 : PROB. | 


aN. II. Ty boom Malpas * au 


: . : EY. 
1 4 z , " 1 „* * #4 z 
— . 4 — 


(The Bub is ws bh 
Out: to the deff, ſo is the — to we 
uct. 
Now t . Y- work this, or . een on ** Gunter 


is 1s teral Rule. 
"x. "Extend the Compaſſes from. te ft Tels to the 


ſecond Term. 
from the third 


4 x 


2. That Extent laid the ſame way 
Tem, will reach to the fourth Term, or thing required. . 


0 ding Gunter, FRY 3 
det the 25 a on the Sliding or m 


. mY right againſt the the ſecond Term Sante en the fixed 


2. Then ſeek the Third Term, (always on the ſame 
'Phece the firſt Term was counted) and againſt i it o on the other 
Parti is the fourth Term, or Thing required. | 


Example 1, What is the ProduRt of 8 mnitipliel by gi 


"Phe Analogy er Proportion i is this : As r ist04, Gi 
8 to the Prod 
Or, it is thus: As 1 is to 8, fo is 4 to the Product. 


7 . By the Gunter with Compaſſes, thus; 


"Extend the Compaſſes from 1 to 4; that Extent aid 
from 8 (the fame way) reacheth to 32, che Product of 8 
multiplied b 

Or, 8 1 05, being lu from 4, e 
* 4 the Product, as before. 


=,” 
x N 

_— . 

= 

_ 
—_—. - 
' _. : : 
Yy '- 4 - 
== q F f k 
; _ o wp .. : 2. a 
—_—L * | ; 

fe - + | 4 9 * q * ? . 
1 * 4 8 - a 

_. PF. c 

* 8 
» © 
*. * bd * 
» de . . . 
= 
: 
pu - « 4. 
be, * 4 
: Fr) =. "ur 
FO ; 


* 5 * 
n * 9 * gf 5 p 1 
r 


nple 2. What i is Kerr 16 multiplied by 51 
r 1 ſo 
1 467105 Dread. 1 


1. By Gunter with Compaſſes, it's thus; 

The Extent from I + pk LEONIE WO, reacheth to 
095: the nn e 

1 By the [liding 3 thus; FAY 

Set 1 on uns middle Piece, againſt 5 on the outfide Fiess i 

1 16 onthe OT is bo on the ai the Product mM 

as | 2 4 


PROB. 10. u e- Dion y the le of Nan 


ire Rule of Proportions this 219159 
Abe "the Naas a bs — — * is the Dividend to the 


1 


7 f 


1 1. 15 the Dividend be 64, and the Dirie TY -3 
what is the Quotient? mo 2 


1 . b e e eee bey As 4 i is to 1, ne 
3 the Quotient required. | 


I. Bi Gunter with Con mpaſſes. thus; 
The "Wk 4 to I, laid (the ame you” from bas 2 
reacheth * the V_ n | => * 2 A 


* 


3 
D 
1 


N , PP , N * P N ä n 
— 66 8 Mp. > fir . s nts MHDCE ie a IC 4 r — ; 8 
* ” = * 14 a ** _ L * * 1 
* A 9 N 1 * 7 * — * - - 
* . . 155 * 2 mo . 1 £ ts n : +: U * - 
0 £ * Y . LS Ee oh a q * - * * 1 N 
1 : * 4 * a i, * 
** ; * e i 1 2 1 
*% 3 - 1 4 * 
— x 9 I 
rr 
: » 


, —— 0 7 2 nn 


is 1725 to the Aufwer. 


4 . 
3 A 


n Vaite, with as many Cyphers as its Numerator hath Places: 
Proportion 


Dan 2. often is 
To do this, en 


. 


Pn 


d. b erte 144 to 1,  reacheth from 57a to 22, 


Lo rant torn. ae 


2. By the Gunter, thus ; 
8 144 on the — e 
igainf 3 + is 12 on the ſecond, 


rar Fraftion watts. 


Numerator, fon SEE: >: 
Suppoſe it be required to reduce 4, aV 
e, 8 ulgar 


into a Decimal 
| Note, A Dogan e dad for ics Denominator an 


and the 


to find the Numerator is thus; As 4 


9.3, fo is x tothe Nuperaer of ie Decimal Fraftion 
required. 


. 
PRO B. vn. Ore 


Numbers 
"the PR / 


_ 


- The Anal n is chus, 
As 4 n Aries is to the ſecond, fo is the third to 
the fourth Number required. 


ITO i 


1e Seb 1. n 
che Circumference thereof 22, what 3 


of a Circle, whoſe Diameter is 14 Inches ? 


To pafern dye the Anglaggia ther Ag 7.6.19 22, o 
H required. 


* I. By Gunter with e thas,.. 


The Extent from 7 to 22, D 
will reach to 44, the Circumference of OG whole 


Diameter is 14 5 which was required. 


2. B * Gee, thus; _ 
. Set 7,00, the middle Piece ft 22 on the outfide 


- Piece; de Grew 14 on "the is 22 on the ſecond, | 


Which is the umference, as above. 


2. "If the Circumfejence of 2 Cie be 3.14 


or zul zs and its Diameter 13 what will the Diameter of 
| 2 Circle be, whoſe Circumference is 44? 


52575 
1 _ * with Compalics, thus ; 
The Extent from Jens! to mus Wen om 44 to 149 
| 9 ped 


: 


21 the filing e : thas 
Set 3 ** 


| the ſecond which | is the © Diameter 1 r , As Now, 


: . 9 * * +4 * * 4 
N * . My * 2 1 . F 3 1 * TY * N * LH * * gs + 0 2 
— ' G +4 jg 
. 6 * 
Mari * 
EA - bay | | 


Rule * r or three 
11 ger 


2 is: As 3 * 6s to T, fois 44 to the 


e Piece, right 3 x on the 
middle Piece; and then againſt 44 on the firſt, is 14 on 


„ 


g. g Deng rg - 


* 
* 


ene But, 


r Cre, kad, aus 
Nute, Ns Baie of Few Divi; if the third Number 


3 


be greater than the firſt, then will the fourth Number be 


4 the ſecond : But if the third Number be leſs 
the firſt, then the fourth will be Jeſs than the ſecond. 


g 1 30 Acres of Land be worth 25 Pound 


Year; how Mi A * Ys will 54 Acres be worth ? 


Toe do this, or any Queſtion in the Rule of Three, al- ; 


ways in the Proportion, let the firſt and third Numbers or 
Toms be of one Kind or Denomination ; and then thus 


it is; As Acres is to 2 Pounds, ſo is Acres to 
p 30 3 34 +5 


4 


Ui By the Gunter with Compaſſes, thus: 


| The Extent from 30 to 25, * from 54 to = 


the A Rent required. 
4. By the fiding PIG it's thus ; 


Set 30 againſt 25, then inf 54 on the fit, is 45 on 
| the Rua as before. 
By this Time the Reader is we preſume, ſo well acquainted 


in the way of working a Proportion on the Line of Numbers, 


with Compaſſes or without, that it's a needleſs Thing to 


expreſs it in Words, being ever the fame : We ſhall there- 
fore for the Future ſet down the Proportion, leaving the 


manner. of its Operation to Practice, cqoape in Cole when | 
the working differs from what went before. 


D ion Inverſe 


FRET e 5 


Proportion, or in the On 


f Three, by 
Ti Numbers. 


. IN this Rule you * 


c 


* [ by 
* . 5 * S » g 
: * oy * 5 


* 4 5 
8 8 W g 
1 
* 


v a 4 > 4 4 3 4 
4 2 „ * Fo * 2 Fj * 4 * * 
ow ” j * „ * | "IH _—_ Bs - A 4 y \ " 
w—_ * © * p 9 * y 2 N s ; - > wh 1 2 12 9 N 4 3 * Saad &* ” 2 * = o - & - 7 — * y p FR” > — 
PET” « - : * 3 F 4 * 5 * 5 4 Y 
- tl N Wan * 1 ** 1 — * 
* : \ | * 
- W 
: 0 „ 
1 * £ 1 * * * - 8 N 1 * * 
N 8 5 : q \ T 
| | 4 


D is-4 be 
Hons in the backward Rule of 
ber is to the ſecond, ſo is the firſt to ; 


"6 Hades ankes e 5s Hours, 
— 


che DireAions above. this is the Proportion: As 
en is to 48 Hours, ſo is 72 Men to 64 Hours, the 
Anfwer to the Queſtion : From whence you may conclude 


that — as 72 Men | 
PROB. 


E rr. . 
th Ed 25 n Propertion, by *] 


FHIs Rule is chiehly uſed in 1 
'Superficies, Cc. wherein the f 
are to be of one Kind or 


enk 1. If te Diameter of Circle be 7, and its 
| Area or Content 0.70539) 2232 
whoſe Diameter is 14? 


To — tek ends Tent Dai 
Note above) are to be Lines; that is, the Diameters 
en, and then the iis thus: A 1 ig to, ſo 
a And fo that loud os che On 
* POR 


r to 


: 1. By — its thus; - 
5 The Extent from 1 to 14 reacheth from 0.785 to 11; and 
Ke fame +=" ware ain 11, reacheth to 15 


: y 7 

1 J 
k 
OA 8 
— 

* - 
WW , 

E 
"= 


an 


and its 


| fi LODI a - 


. "1 
. 
P23, - 
— 
= . * - N 

: f 4 

” | © 2 
* 
7 N 

- LE 4 * 


requifed. 


7, and its 


445 the middle * 
required 


3 
x on the 
is to 113, ſo is 1 to 1 


ſo is the 


7 5 ic 


fi the middle between 1 


- it's thus 


: 


I, to the Square of the 


Area 1 


For, 
785 is to 


5 


and 1, is at 1a, the 


z what is the Diameter of a 


3 
Tix. 


„ Tf the Diameter of a Circle be 1, 
a thus; As Area 0.7 
lameter 


If che Diameter of a Circle be 


; what is the Area of a 


8.78 


tyecn it 


e Di 


138 * er, en Rabife. 


= R O B. X. Of Triplicate Praportion, or tbres Num- 
L : - ee 1. 2 e 
8 


umbers, - DEL? * 1 Sh 5 | 
d WY" | +5: : fi, 2 dn, Ty 92 
Tais Problem 3 the P of Lines to 


Solids, and the contrary ; in which always __ = 
"St vad ſecond motto oy rs gry 
eater 1 13s To av*6 ath zi e . is 6 = 
E ample 1. 1 4 Iron Bullet weigh 1 * 3 
iameter is 4 Inches, mk g 8 
ullet whoſe Diameter is 6 1A 2 — 


Teo perform this, the ck and ſecotid Terms are to be 
Lines, that is, I deri 
tion is thus 1 2 +1 en. 5471 6 6974 
+ Az-4.is to 6, ſo ic 9.to 13:55 l. to 203 
and ſo is 20.2 to 30. 33 that is 30 Pond: ahd 3 Ts 
of a Pound, nm! T2320 afl9 


This is, 1. By Gunter with es, chus; \ 
The Extent from 4 to-6 being laid thee times from 9, 
Will reach to 30. Pounds 3 Tentis, the Weight required.” 


:* - - "And; ., By the are Giaityr, ie mae; 
1 font! Ken gh and'againſt-9'on the firſt is 13. 5 on the 
en againſt” 13.5 on A thre be 
9 dcond; and againſt 20.2 on the firſt is 30. Jon the 
. . that i 18 30 Pounds 3 Tenths, as before. As $: 837 .£% 2 


Example 2. If an Iron Ballet, 1k 
Hows 0. 1406 5 3 What is ha 

e Diameter is 4 nches, it bei 
| "fer, 9 Pounds. For, ing Oe 


= 


31 . 


fare 


| As 1 is to 4, ſo is 0.1006 to ge 40d fo'is 1 
to 2-255 1 ſo is 2:25 to . W 


31 927 1 q Foun - ce 


* * , 7 p 7 F 4 5p .. : ; v5 
9 | 4 "= 4 * * 24 4 0 32 * —— 4 2 r T 4 = A1. FI. *t Ex 
4. fe * 4 ' * e : . 
AJ \ * 3 . 
% : ; 


5 35 F 
: As 6 is e 3 an = 3 2 
18 is 4.88 80 3.253 18 * 3-25 Darts of 
a , or Pounds 3p of Powder | 
. Example 4. N an a Iron Bullet LInch 8 
Prank 4 Parts; what Diameter ſhalt that be, which 
wei heth 9 Pound of the ſame Metal? Anſwer 4 Inches. 
of it's Mus: As 9. 1406 is to 9, fl is r to 64) the Cuhe 
of the Diameter required: then divide" the Space between 1 
and 64 into 3 equal Parts, and the Foot of the Compaſſes 
in the firſt 4 Part from 1 reacheth to 4, Gs Bur. of 
. hann e | 
In. ., U I the Lin, e Numbers oeh called 
Suter Line, in G Tre nn 4 * 
— 2 an! ö cl | 
FF 22 n: 
P R O B. . The Length and Breadth of any 8 or 
"Long Square RT given, to find the Aras er 
er 3 
r ef 
Ir thisy- hs is to the Bread F is 
the Length to the Content. 


( CITE £ ö : & Gf 25 N12 7 

5 e Board: or Plank 
giyen to be „ the Breadth thereof is 15 Inches, and 
rs Length 61 Inches ; ; what | is the Content of i it! ? Anfwer, 
ors Inches: 0 * 

wh For, As 1 is to th: fois 6x to 918 Inches, he Content 


HL equired. e = 
Note, guckt as- the Breadth and. 3 is, ſuch is 5 


ontent; ſo that if the Breadth and Length be Feet, ond 
ontent is Feet; Pets, then Wen Sc. „ 


1 2% 14 32 


| - \ 7» 
* « « 
we 


. OS "NS — 


P R 
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3 
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nfwer, Yards 


1 PROB, 


: 


Len 
4 
* - 


g in 


— | 


Yards is the 
Yards. 


A Piece of Wie 
Breadth in Feet is 


? 
Feet is a Square Yard, and the Proportion is Te 


Square 


8 Par of 
ote, 9 F 


ide de Font, fo is 21 Feet to Yards 8.16 Pans of ty 


5. 
= 
the 


= a 
< 


124 
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l 


* ” 
_—_ 
_—_— 
14 — an = 
5 — - we. 
_—]— | 
8 = IT: F 4 
_— , : | 
* > , - % 
n 
3 7 2 * 
= oF . 6 
"EL P 
C44 
« * .& 
' * 


Ron N The Broodth of 6 


22 


KA 
G rabes- 


s | Zrample 6. Admit a Board 10 Inches broad, and 20 
Fe long, I demand the Content in Feet? Anſwer, Feet 
4 16.6 Tenths of a Foot. . 5 
* | For the Proportion is thus: As 12 js to 10 Inches, fo 
is 20 Feet to Feet 16.6 Tenth, 


Example | fs Board os Plank be 15 Inches bead; and 
27 Feet tons, what is the Content of it in Feet? Anſwer, 
33-75 Parts of a Foot, or 33+ Feet. For, As 12 is 


neee 


8. KA 


« %y Ae, Feet 18.28 1 


ws: als 1 will make KT « Yard, ; 5 


T0 do this, take this General-Rule: As the Breadth s 
to a Foot, a Yard, &ec. fo is a Foot, a Yard, &c. to 
that Length which will make a Foot, a Yard, 886. 


2 
88 
— 


* * 2 
' 4 x8 - ” 
. K pL” * ©, * 
7 F 8 — 4 » P F "7 22 i 
5 * 8 % > 42 Kd q - 3 0 * 
* * * . 9 1 ws & : 


AS. > pe * . A | ro 
„ 3 * * 4 
- «5 %- WT 
. . 


Pau, the n Sg 


192 R "=P Ki 
Example 10. If a Board be 7 I Inches broad: how much - 
ie Lenzen will make # Foot ſquare? 8 25 Inches 19,2 
Tenths of an Inch, 

For the Proportion is thus: As 7.5 is to 12, fois 12 to 


1 2 Tenths in Length, which will make a Foot. 
2 11. A Plank 30 Inches broad, how much in 


we wil make a Foot ? Anfwer, Inches 4-8 Tenths of 


an Inch. 
„„ TH EI 12, ſo is 12 to Inches 4.8 Tenths 
n to make a Foot. 


D 12. A of Glaſs being in Breadth Feet 
2.5 Tenths, how much in Length will make a Foot 3 
Anſwer, 4 Tenths of a Foot. For it's thus ; - 

At 2.5 is to 1 Foot, fo is 1 Foot to 0.4. Teaths of > 


Fare dong, to make a Foot. 


"Example 1 3. "A Piece of Matting be 
4 Inches, or 4 Feet. For it's thus : 


27 W 


bew much in Length will — 4 f . 


As 27 Inches is to 36 Inches, fo is 36 Inches to 48 


' Inches: But if the Breadth be given in Feet, that is, if for 

27 Inches, it be 2+ Feet, or 2.25 Feet, then it is thus: 
n e 

ta make Vayd Tquare. e 44 

. 4 | 

PO Bos v. The Diane of « dit n f. 

h OF vt 4 the Cireumference. 


ſo is the Diameter to its Circumference. 


what is the Circumference of it? Anfwer, Inches 47. 
Parts of an Inch. 8 


For; As 1 to 3.742, ſo is 15 Inches to Ihches' 45.13 
1 O B. 


IE Analogy or Proportion i is thus: As·1 is to 3 142, 
Example 14. If the Diameter of a Circle be 15 Inches, | 


ren CY Rutgers. 
T 
what is the Diameter thereof; 


' PROB. VIL The Diometer 
Abbe 5d Engine 


"Be 
what is the Content of it ? Anſwer, Tacks + 


| | ws . 154.06 when — 


. 
OA... 
. 
1 . 
6 


” | - 


HE Pi is this: As 3-142, is to Ty 0 is the 7 
Circumference, to its Diameter. | 
 Examp. 15. The Cireumference of a Circle being 44 Feet, 2 
Aan Feet 14, For i? 
As 3 142, nnn to Feet 14 the Diameter. * 


Ci 
7 


is thus: 


0 008" gl ene a 
The P 


* 


Number; and fo is that fourth Number, to the Su- bt; ; 


Content required. 
ample 16. The Diameter of a Circle 15 Inches, | 


For it's as 1, is to 15 ſo is 0.8754, to 11. . 
is 11.78, to 176.7, — 


PR O R. VII. The Circimference of a Gr eng 
3 al Content of it K 

W- The jun is this : 14 

A $ 1, is to the Cincumference ; ſo is o. e to 2 
fourth Number; and fo is that fourth to the 


r * 9 5 


As 1, Is . ſo 3 —— 


L re n * L 1 | | 
* \ A 20 * * : . M6 9 * 8 7 " ü F 4 # F 
* - : . n o My l v 
. ; > . * 5580 4, — — > 
« - * ; 
E 8 


Nan Rah 


79 „ Ka 110 15 Fe rnd en 
_ we Uſe of the 
feds Timber 

1 — * 4 4 Tr 


1 1. . Bi  Squaye Send being given in 


av” find how much wall naks'@ eee, 
ME ov! TX iy 8 ZE een > 44 4 - 


"£6.47 


_— Gauging, &c. 


2. 


the Length req uired to make a Foot Sold. 
LR nw nr 

ample 1. A ſquare piece of Timber, or Stone, whoſe 
Depth abe ech U Inches; tow much in Len 
1 Foot Sand ? Anſwer, 27 Inches, or 2 Foot 3 


; FER 


1320 era to make x Foot. 1 


217 W 21 db 07 he wk 


| Wu te Inches "how mach m wil 
| E , 5 Inch, Fer den 2 4 h 6 


12, be 63 and ſo is 6 n W 
Lowes - 2 or ny 


PROB. IL The Sidi of a 
ws (that is" the "Dielmat 7 


= 


448 . * 8 1 en: re 


re Solid given in Feat 


male @ Foot ſolid. 


bas + . 9 8 


CE 


on is thus: As the given 


een fourth Number; and ſo is that fourth 
| "Nuinber.wo the Length required, a ah <1 wr 


HE * 4 ſquare piece 


.=- 
* 

3 

yy 20 

=. - * 

C7 


4 tor, fois f too, 
=. TO 


85 nn 
0 


Numbers” in Sold Meſure, 


parry; og As the given hide is 9e 12, | 
Number fie Leng re Number; and ſo is that fourth | 


F it is, Al 96 to 2 12'to 18? and fo is is 


„ or a Piet divided 
" Fro KS Parr) ts find how much 2 will 


yt I, 


d ? Anfwer, 5 Parts of à Foot. For it's, As 1.52 


0 


* a - E * 3 s * > ' : Las * 4 ＋ , » a> \ 4 d m 4 & - 4 d 
a * ? y I J - 1 FF - * 5 Pp * . * ” "7 F | " * n - 25 * . , MP * 
- » - 
* w 
x 


PROBLEM . Tis Brad 6 Dh a 


tus Ends are e 5 4 L N 
T1 or in Foot * much in Length 


will make a Foot Solid? 


. THE oporti Gd As 12 is to 

1 the Brea b, ſo is the Depth t a fourth Number : | 
denen Number f f, 12, fois 12 tothe Length 
in Inches to make a Foot Soli 

e The Proportion for Foot-metre is b x is 
to the Breadth, ſo is the Depth to a fourth Number. 

Then ſay, As that fourth Number is to 1, ſo is 1 to "the 
Length in Foot-meafure, to make a Foot Solid, 


Example 4. A piece ece of Timber or Stone, whoſe Breath 
is 11 Inches, and Depth 19 Inches; how much in Length 
will make aa) ag Anſwer, Foot 8.27 Parts. or, 


1 Er 9 to 17.4: then ſay, as 
is tc Hebe 8.27 ri Tach. to 


17.4 is to 
mare a Foot Sold. 


ee of Timber in Breth Fot 0: ; 
bret 25 Parts; how much in Length 

oot Solid? "Infever, oot_1.06 Parts. 432 8 
it's 1 is to 0.75, ſa is 1.25. to 0.94 : Then fay, as. 
SORT Tn "to 


 PROB. IV. The Side.of a Square Salid, Jenin Log 


being given, to find the Content ? 


the Side is ;ven in Inches, aud | In 
Wipe. the — is thus: As CG fn | 
dide, ſo is the Length 


2. 


* 


n to a fourth Number; and ſos 
is that fourth Number to the Content in Feet. Wm?” 64.56; 


F 
* 


196 eee Compaſs Katie 


2. When. the Side and Length are bath. given. in Foot- 
nieaſure the Proportion is thus: As 1 is to the given Side, 
ſo is the Le to a fourth Number; and {6 is that fourth 
— wy Content required. 


. A ſquare piece of Timber, whoſe Side is 9 : 
inches oa Leng 35 Fee how many Feet of Timber i is 
cet 19.68 Parts. For it is, * 
* 12, l 9 foi is 35, to 26. 3: and fo is 26. 3s to Feet 
19.68 Parts, the Content required. 
Example” 7. A piece of Timber 16 Inches Square, and 28 
Feet long, how much. is the Content? Anſwer, 50 Feet. 
For its as 12, is to 16, ſo is 28 to 37. 3: and ſo is 37.3, 
to o Feet, the Content of the Piece of imber. 
5 2 le 8. A Stone, Feet 2.75 Parts ſquare, and 
Feat kn how much is the Content ? Anſwer, 
Feet 56.72 parts. . 
For it's as 1, is to 2.75; fois 7.50, to 20.6; and ſo is 
20.6, to Feet 56.72 parts, the Content required. 


PROB. v. The Length, Breadth, and Depth of a Square | 
Solid being given, to find the Solid re 5 


1 Ire 5 and Depth * given in Inches, and | 
Langth in Feet, the Proportion is thus: As 12 f| 
is to bref Þ ſo is the Depth to a fourth Number. 


Then ſay, As. 12 is to that fourth Number, ſo is the 

Length! in Feet, to the Content in Feet. 

2. When the Length, Breadth, and Depth, —_— 
given in Foot-Meaſure, then the Proportion is thus: As 

1, i to the Breadth; ſo is the Depth to a fourth Number. 

And chen again ſay, As 1, is to that fourth Number ; fo 


19 inches, Depth 11 n och * 
is the Solid Content ? Anſwer, Feet 29.03 parts. 


For its thus: * 19; %% ek to * Then 
ſay, 


1 


4 "EF a _— TS, = 82 * - N , 4 
* 1 4 r 1 7 + 5 5 Til Yo - 1 q bd. aft p ” * P 
* CN - - p q * = L * 

* 

= _ | 2 * 

a q 0 | ® op? . FS 
FS. 4 * 
* - 


fan. 26.4% in 6-2 43 fo 18.20, to Feet 2 0 WP, | 
| PATSY 9-03 pars, th 
Example 10. A Stone 20 Inches broad, 13 Inches Deep, 
and Feet „2 N Trot Leng: OO 
Content? Anfwer, Feet 21.5. 

For it's: As 12, is to 20: ſo is 13, to 21.67. And 
then: As 12, is to 21.67; ſo is 15-253 $0 27.3, chat is, 
271 Feet is the Content. RES, 

Example 11. A ſquar d piece of Timber, Feet 1,25 broad, 

Feet 0.56 deep, 1 eet long; how ach is the Con- 

tent? Anfwer, Feet 25.20 Parts, or 44 Feet. For it i 

„ is to 1.25; ſo is 0.56, to 0.7: And then ſay, As 
1 ſo 3 Br ann the Content 
requi 


p R O B. VL The Diameter of a Cylinder being 
to find bow much in * will make a Foot a 


1. IE the Diameter be given in Inches, the Proportion 
is is t ius: As the given Diameter, is to 13.531; =_ 
4 12, to a fourth Number; and ſo is that fourth 4 9 
to the Length * en to make a Foot Solid. 
e 


2. When the Diameter is given in 33 the 
d | Proportion is thus: As the given Diameter, is to z.128;z 3 
2 13 fois I to a fourth Number; coed ah. dren 
. to the Length, which will make a Foot Solid. 
NE Example 12. A round piece of Timber, or Stone, being 15 
| © Inches Diameter; how much in Length will.make s Fact 
ll | Solid? Inches 9.78 parts of an Inch For it's, 
As As 35, 8 o 13-531; fois 12 to 1082, md Go Þ wed 
CT. to nches parts, or 978 ut ppofing 
= 7 BE Ae be taken in Foot: meaſure, then 
: it's Foot 1. 25 parts. Now how much will make a Foot ? 
dth | 1 1 Foot 0.81 parts of a Foot. 
un it's thus: E 


and ſo is 0.902, to Foot nn ae e , 
| make a Solid Foot ; 
N 3 7 P R E B. | 


3 N * * * 
* 1 : wal 
» *. 


Fegg png - 


1 *. Wien 2 — i. given in Inches, the 


is; 
Au the © fi 12 to nn 
Number; 5 4 an Webs, to, the Length 
8 5 

But if the Circumferenee be given in Foot meaſure, 
ten the Proportion . oo i i toa rr 
©. fs ce is 85 is 1, A 
. wk Reutes umber, to the Length, | 
to make a Foot Solid. 


ou n. If a round Stone or Tree, be 44 4 Inches 
about; iD Anfwer, 
Inches 11.22 Parts, For it is, 

2 A844; is to 44.54, fo is za, to 11,63 and ſo is 11.6, 
* 11.22 


of an Inch, or 11783 Inches. 
ſame was meaſured by * 
and the Circumference found go 56 Hank 97 
N IE make a Foot? 
For it is thus; 


| to Foot 0.995 parts, or +335 Foot. 


* vm. 8 
e. e 


| W met Feet, the Pr thus, 
* in Feet, oportion is 
A | . th 1 3s do the Diameter, ſo is the 
1 ; and fois der fourth Numer co be Soli 


— the Diameter and-Lengihiare both renin Foot 
= 1 then the nn is thus: = 


= 
1 * 
* 


1 
| S 


et 0.935 


3.67 is to 3-545, fo is 1 3 and 2 * 0.966 


the Diameter is given in Iuches, * 


JAA 


ä 


then it's 


52, 16, to Feet 96.8 Patt, f 16 Let u See q 
PROBLEM IX. The Gepe, and Lon uf 


1 Ire Circumferencebe given in Inches and the Leng 


F 
245. When th 0 and Length 


As 1. kB: dee Fn ee 
. 5 Wo 
+ of 1 «4 11 eq 1 2 v2 


ek piece of Timber 10 Inclies thre? 
th oo 
2 55 Iren e 


— of Timber 

3, as) $31, 1246/20, 
5 W 42% ind fo B 22 de, to Fore ah 

'oot; or 16 0 Feet, & fat . di,brus ee £0 - 
e the ſame Piece meaſured by Foot-Meaſute, 
oot t 08 3 Parts through. ' And the Wark is thus: 
ſo is 30 to 22.16 and ſo is 


72 


But 


As 1. 128, is to. 83 or 0.8 


1 to 2 0 Solid Content ? 


in Feet, the Proportiqn is thus; A. 42. 
Ciftumfevence 3 ſo: is. thei Length, to a Faucet "= 
— o is this E amin 


Foot Meaſure, the ſirſt Term T 4428 ; 1 
the former Words wilbſerr eee. 4 I 
3 


to Free 2263 


Now the about: being wg in Foot Meafare, 


1 And che e 


2.50; ſo is 25 to 17.63; and 
that is, bigger 


Fart, or 12 7b Feet, as before. 
imbes-tapers, 
than the other, it's uſual to take the Breadth and 


Note 1- When T at one 


* 

in the middle of it and bp.” to meaſure the 
Ties a3 if it were both 3 e Y 
SITS, © $936 1 ot 6 - << 41628 3 od 


— 2 


* — 


Properticns for Foot-Meafure, - are the 


— is Inches. 
pe Solid Content in Inches divided by 178, 


the Line of Numbers was ſhewn in Problem 4. 
of the Uſes of the Gunter, in Page = - 

PROBLEM x. The Diameter of « Caſt at the 
. 22 ts fad th and alſo it as being 


Content in Gallons, Bur or u » 
The Rule is thus; 


„ A285 1, is.to 0.7; ſo is the Difference of the Bung and 


Head Diameters, to a fourth Number: which 


-udded to che Head Diameter, the Sum is a Mean Diameter, 


reducing the Caſk to a Cylinder. Then ſay, 


|. -* "2; Asthe Gauge Point, (which for Beer or Ale i 18.95, | 
'  _ but for Wine is 17.15) is to the Mean Diameter; ſo is 


the Length, to a urth Number; and fo is this fourth 
Numbers to the Content in Gallons required. W 


Example 16. Suppoſe» Caſk whols 
| The Diameter at the — — 1 H 


is 49 


— 


- What's the Content of this Caſk in Gallons, Beer or Wine? 
| inſwer, 73 Gallons Beer, and Wine Gallons 89.1 Tenth. 
Bes the * Work. 


1 0 Inches 


nr” As 1; to 0.7; ſo is 8, to . which added to 
20 the Head Diameter, ks ae ——_— 


As 


Then ſay, 


the Dimenſions are taken in Inches; only 


Un is Feet; but if divided by 282, or 231, the 
is Beer, and d the latter is Wine ons: And how to 


110 


Diameter —— —_ 0 Inches 
Their Difference: —\ Ich | 


As} 18.95 I 19.356 36 Þ 4p to] 


— 1. WF + oro will — ons 


Caſk 40 onthe Firſt, > —5 
and againſt 59.71 on the 


. 1 T is the — of Shipwri 


— "I as * Wt, _ 9 
5 7 by - 4 : % 
9 22 
2 0. - 
N 45 4A i N 1 


* Ma Compoſe oY 


4 Me DT 4 


17-15 
54 


9.71 
FP "By the 


2 8 to 5.6; „ to 28, te fe wa 
ameter) makes 25:6 for the Diameter. Then, 


he Extent from 18.95 (the Gauge Point for Beer) 


to we will reach' from 40 to 543 and that Extent 
turned over again, reaches to 73, the 
_ Gallons. 


Content in Beer 
In like manner the Extent from 17. 15 (ihe Gauge Point 


for Wine) to 2<.6, being laid twice from 40, will reach to 
89. * the Wine Gallons. 


By che acute Gunter. 
I, in and againſt 8 on the Fit, is's. 
on the Second; which added to 20 (the Head Dinar) 


makes 25.6 for the Mean Diameter. 


2 S& 1995 (che Gauge Point for Beer) on the Firſt, a * 
ink 25.6 on the Second; then againſt 40 on the Firſt, 
is 54 on the Second; then againſt 54 on the Firſt, is 73 
on the Second, the Content in Beer —_— - * 
Alſo, if you ſet the Gauge Point for Wine 17.15, 
Ca 4 on the Fir, Jen wi fi inſt the Length of the 
71, on the Second; 
hind on the Second 


89.71, the Content in Wine ine Gallon, 


PROBLEM N The Length of @ Ship's Kee, od | 


Breadth at the Beam being given, TIO 


* 


Bc and d break oe 


4 ps As N na — to a 


8 nee 
2 3 l 2 1 


Feet by the Keel, and 24 


* de Work Bit _ 
158. 1 66: And chen, 


ee en 7h, to Furs 220;6 Tenths, 
1. By the Gum with ( 
I. Tue Exere foi 'the given Number 188, . 


ee cee 


6. 
„ will reach fr 
raking = 
requ \ 
more briefly thus: The Extent from 13.71, (which 
1 the Square Root of the given Number 188) to the 
th of the Beam * ue ps twice from 


1 SWG „ 


Are Rule is thus, 


= Ws 66 i is [to the by 0 
be: . i Then, b. j 1 h 
1 28 2 to that e wk the Length, | 

4 ; | DL ak "uy, 15 + Example 


* 3 


þ 
WA» 


E. 


che Bt or 6; then 2 


150 Cate IE ON 
10 1 
63 Part. For its tha 


Tan? Ae 


By an de- end Compal | 
wth The Pant rom the iven Number Nias mar 8 
Breadrh 6 , reacheth from the 6.363. 
wg e. —g 5 uber 22 5 
IO, re: 10 ie 
3 Tun n 100, gr th "Ix 1 


By he ee 
the wen 


ee Tp Nd 10 1 55. 


find, on the S EST or Ji. the 
the Bale or opoſed. 4 
3 . t of a Caſe that will 
but the Cantlings of th 2 | 


* 
* 


: N 


1 2 e 1 
2. The. Exten been | 1D 5 
will reach the | 6 Th 
2 7 — 40, againſt Br of the - | 
ods : ' : ef * | 


on 1 ES. 2 faurth n 


Ae th. * 


* 3 p « l 
8 < ay — 1 . 5 2 p 
: oy * 7 A, g g E 1 2 — 2 = * * f " a * 14 5 
- 2 . F 4 \ Iv 3. * e 

2 9 n he Fo F, —_— 9 9 9 * 7 * 2 

. OOTY 
. , * 
<0 N q 
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"A'S ns the Diane CS oak toe founk 
Number; and ſo is that fourth Number, to a fifth ; 
and ſo is this fifth, to its Solid Content required. 

A Globe whoſe Diameter is 8 Inches ; 


Example 19. 
* "What's the Solid Content! Anſwer, Inches 268. For 


"It's wrought thus: 

As 1, is to 8, ſo is 0.5236 to 8 2 and fo 1 4.19, 
m0 3.7 and ſo is 33-5, to 268 Inches, the Solid Content 
of the Globe. 


IV. The Ve of the Lins Numbers in Gu 
PROBLEM 1 21 and Weight . of 


Ordnance being known ; to find 
, its Diameter being known. 


Px tal and 8 
ids are in Propor tion, as the Cubes of their homolo- 
Sous Sides. efore the Rule is thus: 


8 1 of the known Gun, is to che Diame- 
fo W. de four known Gun to a fourth Number: and 


ter of the Gun whoſe Weight is required; ſo is the 


a : Braſs Saker, whoſe . is 

1900 Pounds; What will 
e Diameter is Inches 8.75 Parts ? 
For it's thus : YG 
By Gunter's Scale with ( ſſes. 


The Extent from the Diameter 11. 5 to the Diameter 


E 3 8.753 being laid three times from the 
4 4 E 837.5 Pounds, the Weight of the 


$4 2. By the ſiding Gunter, thus; 
tas che Diamerer 11.5 the Diameter 8.75 


t 1900, will 
bo 0th 


ee he Neg 1900 on the Firft, is 1445 — 


any 
the Weig the * being 


re S8 


„ ke 


the Second; and . 1445 on the oy is Been 


Pounds, the Weight required, on the Second 
PROBLEM II. Heving te Bren. and Wight 


are known by. the lowing Table of ſpecific Gravity, 


The Specific Gravity of Engi;/ Pebble is 2. 696, which 


* - _ 3 2 7 7 
K - 2 — 9 « e = 7 at * 4 : K 
* 28 * LT I's N _ _ 4 7 : 58 * * y LY * * - y A 
l 0 8 *. - : 7 d N N 
* + © * Ne n EY * N 
a „ 7 5 — 
= * 4 
a” N * a % - ? 4 
o a.” 
l * * 
N o 
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2 ; 
. 
3» 
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"I 


g - K 
2 9 * iy vo" . 
— > * > 
8. 
, 
= 
_w . 
, & „ 


the Second: | Alſo againſt 1100 on the at 2753. 


one 2 Ordnance, the Diameter of anathe 
iece of Metal; to find the Weight of the laft, 

it V p ſame Shape with the former ? 5 
The Rule is thus: 
1. FIND the Weight of the Piece as if it had been bf 
te fame Metal as the Propounded Piece, by the laft 
Problem, in * Then, 
2. Conſider roportional Weights of Metals, which 


eſtimated from the lateft, and moſt approv'd . 3, 


| Caſt Bras 
reg 5 11. 


Marble 
Flint Stone 1 


Flint WL | 2. .. 


is heavier than Flint Stone, and very near the weight of 
Marble, Pebble Stone is 2.601, Portland Stone | is 2.57, and 
Common Stone is 2.5. | 
3. Having the 3 of of both Pieces in one ſort of 
Metal, you muſt then their Weights according 
to their different Metals, The the n Numbers of 
thoſe Metals, and then it's done. 
Example 2. If a Braſs Saker of Inches 11. 5 Tenths Dia- | 
meter, weigh 1900 Pounds: What will an — Gun Kar the 
ſame Shape) weigh, whoſe Diameter is Inches 8.75 
1 28 Pounds. For it's wrought thus: 
1834 by Prob. 1. in page 204, that a" Braſs Piece 
48 8.75 pow Diameter, will weigh 837.5 Found: | 
but becauſe this Piece is Iron, and the Proportion of Braſs P 
Iron (as „ is as 8. 208 is to 7. 1353 n, 


by 4 " * . " 
—_— 
* 


Ml vi Hay 
a en e 728 res, 


PROBLEM, m. 2 „ 
Pawder Gun; to, bow much of the ſame 
f ? 1 


:v& Ad 

Ab 
A | Allo) an a On 4 
to the Allo 7 
9 N ' * o 2 
3 Fi A. \ 

: . 

/ ' © © 5 o 
| in > 


ths Bore . vil De Ponds 25-62 Parts. 


ho! % To is\g to and — 224% o 
. fo is 13:30, 0 L + 25.62 Parts, the 
| Fhe't 'Demi-Canon, in” Proportion 
when But ſuppoſe the of the Saker | 
o ind the Weight'of the Demi-Canon '6000 ; what 2 
of Powder muſt it then have? Te 
By Problem 1. Find the Weight of the Demi-Canon 
p to che Yiker's Weight: which is thus; 
A. is to 6.53 ſo is 1600 wr Lk 3 and fo is wages 
to 10246 Pounds, 


1 551 ſo is 551 Weight 
1 Dan "Te&quiring Pounds 25 — Parts of © 
4 = fot e ag its Weight is ſuppoſed 
4 uy? As raged is to 6000, ſo is 25.62 to Pounds 15, 
owatce of Powder for the Demi-Canon of 


3 6.5 Tenths'Bore, 
D 


— wm, Pa 


For 2 


= . 2 
* | Wn; 


. 


1 5 * % 
4 ; 7 
5 7 _” 4 4 
74 N 


hu Lbs. Fer WS 1 * ho Ts, pag 
2 Mariner: Compaſs Refiified. 


rn Wr KK . LY. A 2 


Be R. 
HE Weight of Bullets "wel fame Metal) are in 


T licate Proportion of their Diameters, and. wro 
by the the Ditto in Problem 10, of the rt Vi of te 
in Fogel 184 and 185, 


S 23 + a+ TY 2 


aa. If an Iron Bullet, 4 Perry Diameter, 1 2 


1 r — 


weigh? Anſwer, Pounds 30. 375 Tenths. For it's IP 


«< | As 4/is'to 6, fo s:g:to 13.83 and is 13.5 to 20.253 
and ſo is 20.25, a 39-375 1 Tenths. 


i 


PRO B. v. Two Bullets, equal in Diameter, but of 
4 erent Metals; by the Diameter * of one, 10 
OE" 7 the he 


"The Rule. 


1. „ Ar of one Metal, is to the addr i fs 
eight of the given Bullet, to the uy 


3 


W ww 4 


mple 5. Suppoſe an Tron Bullet, 6 Inches Diameter, 
ounds 39:3 375 Tenths; what will a. Flint Stone 


2 of the ſame Diameter weigh? Anfwer, Pounds | 


II. * For it's wrought thus : 


By Problem 2. of Gunnery, (in Page Ty the W 5 4 
tion of Iron to Flint Ston i is as 1-135 is to 2. 621; there: 
fore fay, ,' 


As 7.135 1 60 2.641 ſo i is 30.375, N 11.358 9 
** the Weight of che Stone Bullet, PROD _ 


- 


Te Marine ; Compaſs 3 Refi. 


— and Weight of a 
and the, Diameter of any 


The RULE. 
| | 3. HIND ce Vii of it (by Problem 4.) as if jt was 


2. Tben fe it's Wei t according to the Proportion 
of the Metals the laſt 9 . 
6. If an Iron Bullet 4 Inches Diameter, weigh 
3 Pounds ; what is the Weight of a Leaden Bullet 6 In- 


ches Diameter ? Anfwer, Pounds 47-93 Parts. For it's 


thus wrought. 
1. As:4; is to 6; ſo is 9, to 13.5 n 
20.253 and ſo. is 20.25 to Pounds, 30.375 Tenths, if it 
wes fame but as 2's Ladd, ſay, 

to 11.26; 3 & v to Pounds 47-93 


Pans © the Wee being Lead. 
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ES; CAS E 1. 


. Courſe and Diſtance ſailed being given ; to find the Di 
5 — the 2 


To do this, the Pre ions are theſe : 
* A Radius, is to the ance ; ſo is the Sine of the 
Courſe, to the Departure from the Meridian. 
2. As Radius, is to the Diftance; ſo is the Sine Com- 
t of the Courſe, to the Difference of Latitude. 
Note; The Radius, according to the Nature of the Pro- 


eien may be any of theſe 8 Points 
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Toaveniency, t that each Proportion may fand is 


IF a Shi an Sw. 8 
. 45m. N 1225 what Latitude te 
in, and her Departure from the Meridian ? 


apres; }Poins tof B re 


x. By the Gunter with Compaſs. 


. 


The "Pi from 8 Points'(on the Line of Sine Runibs) 


to 104 Min. (on the Line of Numbers) will reach the ſame 


way from 3 Points (on the Line of Sine Rumbs) to 58m. 
(on the Line of Numbers) which is the front 
the Meridian; and the Compaſſes kept at the ſame Diftance, 

will reach (the fame way) from 5 Points (on the Line of 


Sie Rumbs —_ Minutes len the Line of Numbers} 
which is of Latitude. 
r Points, becauſe SW. by 8. is 


Points from the Meri S aud: 5 Points is 
t of che Coutſe; becauſe SW. by S. is 


5 Points from the Parallel or Weſt: Underſtand the like 


in any other Courſe. 


” eden | = 


we Bike ofthe 


Ship en NNE. . wi: 
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| OO is in 
4 N 1 
3 
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CY A SE II. 
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COTS RT Li 


. This is performed by theſe f 
ee Ts Wrote 
| the Meridian ſo is Radius, to the Diſtan 
eee 
is tg. 
the Difference of Latitude. 
Example. If a Ship fails SE. by E. from 14, 10m. North 
| Latitude, till her Departure be 92 Minutes; What is her 
RPR anus” in? * 
110 


A 8. 5 Ph, g. 8 ru. of 10 Di. 
M. > 


Latitude failed 11 : 10 North 
Difference of Latitude 61 Minutes, or — OI : Ol South 


Siber gives the Latitnde the Ships in- 00 : 09 North 
CASE IV. | 


Di e f Latitude g 


The N are theſe; 


2 the Diſtance failed, is to Radius; ſo is the Dif- 
c 


of A fo is the Sine 

1 of the Courſe to the Departure from the Meridian 

io Example. Admit a Ship fails between the 8. and W. 

98 Leag. ham the Liner, in 49d. 57m. North Latitude 3, | 

r is in 46d. 27m. North Latitude, 

What is her Courſe eee 
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Ike 


vo. v# +27 


Leg on the Line of Numbers, 


3 which 
8 a. for the e. 


1. Bring 98 Leagues, on the Line en 


South towards the Weſt, or South Weſt. 


2. And as it now ſtands, 
of Sines, on the out · ſide 
Line of Numbers. on the mi r 
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4 E 


3 | a 
% Dito Run, and Departure from the Meridian given, to fs 


u the Gare and — of Latitude. 


of Sines, will reach the ſame 
_ Numbers, to 45 deg. 
ſubtracted 


on the Line of Sines, 


the mide piece, pink 50 Deg on the Line f 


| . from godeg. is 44d. Jom. and is near 4 Points from the 


Sy = 
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* b- = P _ * 


Complement of the Courſe, to the Difference of Latitude: 


Example. A Ship fails 354 Minutes between the South 4 
and Eaſt from 1d. 19d. South Latitude, until het ure q 


I. As 354 is to Sine god. ſo is x 
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— to 323 — mel 


Latirude filed from. is 5 


of the 
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„4 ee ne is R "50 is the Re 
ture from the Meridian, to the Sine of the Courſe. 
2. As Radius is to the Diſtance failed, ſo is the Sine 


from the Meridian be 150 Minutes; what is buy 4 
and Latitude ſhe is in ? 
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2. As 8. 90 degrees, is to 384 8 Dr | 


CASE VI Dif V , and Dj 8 Co 
the Meridien , is fl the Courſe and Dil ance Rim, - 


To do this, theſe are the Proportions. 


1. 8 the Diſfetende of Latitude, is to the Departure 
A from the Meridian ; ſo in Radius to the Tangent 


"x ys As the Sine of the Courſe, eee Das A | 
the Meridian; ſo is Radius to the Diſtance failed 


| Example. Sailing between the North and Welt. W 3 
2 Port in 1d. 59m. South Latitude, and then #riving 2 
another Port which is in 3d. 8m. North Lat: and is alſo 209 
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ph now being the Radius) to wag 15 mi- 
nutes on the 1 e ee 
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Ut 
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12 But when the Departure > rome Manes. 4 | 
* cle. is more than 45 deg. from the Meridian. : 
he ſecond Canon or portion for the Diſtance ] 
P in Page j 


„Menu. 


zs directed in Caſe 1. of 
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Diff. 3 den 
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Therefore the middle Latitude i A 


Subtracted from co 90 : % 
I te middje Lai 50 29 


4 A, god. 29m. is to m. Seer pan en im. 


OP . . - 1 T 5D. N. 
dude Hale 11 os: 14 wel 

ass ence of Longitude 100m. or — 01 40 Weft 
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een 47 Shi in 41d. om. Nocth Latitude 8 
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63 Min, 


v r th doing of wich obey the Wark allowing | 
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_ Eaſftingy, 
Table ding 


whereby 


2. Thew: to collect the ſeveral Nonben Southings, | 14 
- and Wel into one; as here yau ſee in the | 1 
you will have the Difference 24 


of — an | Departure from the Meridian. 
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e to ote in 
Ne Line in Page 2 3. Then for the Weg 


6 11 7 
. S. 66d. 1 ſo is 8. Sooke: 
Borarting 28.88 The Diſtance from -the 


D. M. | 
Latitude failed from — 41 30 North 1 


The Diſerence ef . . e 12 North 
Added, gives the Lat. the Ship | is in n 8 * 


And the middle Latitude i — 2 1 141. 36 
Subtracted — 2 24 — 90 00. 


* bas 
\ — 
" EE * 4 4 
. * * - 1 


Giv | Co of middle I atity 9 * 


= 4 Then te find the Difference of 1 ay; 
13 * 48d. 24m. is to 26.4 m. ſo is 8. — sen. 
© —— of Longitude. b : 
mary M. 


Thi Longitude faited from i . —ů TO” "200 En 
. 05. 00 35 Weſt 
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3 Places being ſoppoſed as follows: © | 


c AER * 


The 2 Latitude and Longitude of two 1 Burn; . 
the Courſe i and Di ct beftveen Bom, + 


© Frample. 1 demand the Courſe/and Ditance from the 
Lizard to Barbadees? Latitudes and. N of thoſe 


2 bo 


d. m. d. m. 


1 oo North TT os 14 W. 
Barbadoes c Lat. "9 I2 58 North Fron 8 35 W. 
8 
w. a- nn 5 ** 
minutes 2222 minutes 2G. | 
To anfwer this Queſtion, 8 are theſe; 
1. As the Meridional M Latitude, is to the 


5 Difference of Longitude ; fo is Rady tb de Tangent of 


the Courſe. 
. As the Sine Compleinent of the Courſe, is to” the 
Difference of Latitude; fo is Radius, to the Diſtance of 
the two Places. d 
The Meridional Difference of Latitude 3 is * found: 
Extend the Compaſſes on he Meridional- 


| -one Latitude to the other; that Extent micaſured on the 


Equinoctial Line (the next Line adjoining to the Meridiohal 
Tine marked EP) gives the Meridional Difference of La- 


Thus, the Extent fm Leth's o Dewree wh : 
425 15 12 of Lale, or 2688 695 minutes The Meri 
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Difference of Latitude, c. as before in the 
Ce of Fine Sailing, to find the Diftance and 


re from the Meridian, | in Page 210. 


we D 


from 9 ſo is Radius * 
f Longitude. | 


7 . 


FOR As the Sine Ls EEE is to 
n 4 ſo is the Sine of 
the Courſe, to the Difference of Longitude, 


Example. Admit en de Lizard in 49 57 min. 
North Latitude, and Longitude 5d. 1 | in 2 57 min 
(when Leeway, Variation, &c. «a. for) our Courſe to 
be South 39 Weſterly, and then by Obſervation was 
in 450. Im. orih Latitude. I demand W — 
and What Longit — . 


As 2688 M. is 6 35 16 M. 
Os See EE. 8 ir. 45d. to T. 30d. obm. 
the rk e or S. W. 5 degrees 
27 8 RX: S. god. to 3464m 
in to 2 is N 
Or, Ai | * is to 37% 134» is Sine god. to 
CASE u. 
Both Latitudes and Courſe. 13 to” . Diflnce an 
The 4 OPULTH 
4 8 — is to the | 


\ the Sine Complement of the middle Latitade, is 


» wa _ 


Saber, i th Dif. of Latitude 6 "59m. Laube 


The Middle Latitude s 


f Compl. o the Mile Leude l 23m. 
1 AsS.514. is to 29gm, bs. 9 ta wy 2 1355 


44d. 58m. meaſur 


Or thus; 


| E n 


Both Latitudes and Diſtance Run given ; to find te Cf 


Minutes * 


Subtract from ———— ae dom. 


Diltance 
+ ee 


8 


2. As S. 42d. 33m. is to 24 HF inutes ; ſo is 8. 
358 Minutes, the Biene of itude, Or thus: 
The Extent from 49d. 57m. on the Meridian Line, to 
"on the Line of Equal Parts, is 
* 8 or 7d. 24m. or 444 Minutes, for the Meridional 

ifference of Latitude : Then, 

As S. 51d. i 6 444 de, uu to 358m 


.* 


As 299 Minutes, * 242 Minutes; ſo is 444 Minutes, 


tude. A; = 
The Longitude failed fg — 05 : 14 Weſt 
The Difference of Longitude 358 min. or os: 355 Weſtt 
Added, gives the Longitude dhe Ship i 18 in 11 :: 12 2 Weſt by. 


CASE. IIL 


and Difference of Longitude. 


1 To perform this, the Proportions are theſe: 
i. a the Diſtance failed, is to Radius; fo is the Diffe- 
rence of Latitude, to the Sine Complement of the 
Courſe, as in the Fourth Caſe of Plane Sailing, in Page 
211, by which Caſe alſo you may find the Departure from 
the . or Meridian 2 5 5 
2. 
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110 Leagues on the Equal Parts, which is the Meridional 
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As 80 is to is 110 to 

Or, as 4d. is to 3d. ſo is 5d. x4 to 4d. 535 ** lacan 
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PROBLEM I, 


— Place, and the Sun's Deglination given; to „ 
aeg r cg 


| | the Tangent of the Sun's Declination, 4 
his Azimuth (from the Eaſt or Welt) at Six of 


The Azimuth is from the Eaſt, at Sir in che 
the Weſt, at Six in the Afternoon : 
ly „ in North Latitude; bug Souterly, in South 


id. 2m. North Latitude, the Sun's De- 
297. Nond. What is his Aude, and 


that! s, Ge Gu, riſk Eaſt 


of the Day. | 
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fort Mind — * 4 
Igd. 07m. or * 
2 21 T0 7 _—_ N VE; 1 
2 4. t 51 20m. to. 

8. ,18d;; 11m. the Altitude at Si 
2. As S. god. is to S. 38d. adi. eh E254. oi 
T. 15d. 07m: the Azimuth at Six; that is nd Toke Im. 


| North Eafterly at Six in the Morning, but 
in the Afternoon. 


PROBLEM IV. 


Latitude of a Place, and the Sun's. Declination given 3. to 
end tis Alte, and Hour of the Dax, _ be is Eaft 


or WW 
2 perform this, the Proportions are theſe : 
r AS, 80 Sen ef d Lange, is to Radius; ſo is the 


Sine of the gun's Declinatian, to the Sine * 
Alitude when Eaft, or Weſt... 


As Radius, is to the Tangent Complen it tha 
Latitude, ſo is the Tangent zol the Sun's Declination, to 
E .of the Clock, when he is 5 
or 
Note 1. The Sun is Eat after Six in the Morning, 
Weſt before Six in the Afternoon. buy 

Note 2. The Hour found (by the laſt Proportion) ) being 
reduced into Time (by allow. 15 deg. to an Hour) 
added to, or ſubtracted from Six, ves the Hour of the 
We aa as | 


'" Example. - Tn 51d. 32m. North Latitude, the Sun De- 5 
clination being 23d. 29m. North; what is his Altitude? 
and what time of the Day is it, when he is Eaft, or Weſt? 4. 
Ane, His Altitude is eee ee I 

the Day i * 21m, Morning, when Eaft. 


Afternoon, | when 
1 For its thus; - _> Ne. 
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ſ0 i 8. 23d. 1 


9, el. 35m. the Sun's 1 either Eaff or 
We P ö 


1 2: 4. M4 


9 8 
. A . at T. . 1 F. 2 


S. 36m. the four 
21 1 is 7h. aum. wr rene ty ol 


the fecmer is the Time hen the 


55 PROBLEM *. 


Latitude of a Place and the Sun's Ai. 
hs Ae andthe Four of he Do. 


ler is thus performed. FOO. 


A* 


the Spn's Altitude, to the Sine 
> RL LR. 1 


Ir fly jn 
Wel rl, <1-9p | 
ney op Be of the Latitude, is to Ra- 


214. 


ED DEEDS 


rf Equigeil (that is, when be hat 


pe es th am. ans 


Roti, ie tothe Pangent of the Lang. f 


| | ficmar of he Hour from Noun, 4 e . 
| $29. 32m. North Latituge, the Sup haviog 


I » 220 Mo garn 


* N 9 > = * 5 $48 4 *£ 4 * £ 2 - 4 7 4 - ” * 
- * - 2 | 1 ith — A ; * r 7 5 0 
* as do”, 3 * * * Y —- | . '3 
. o ” S + N * * 4 
9 - * 0 
* 5 | - N * L * 
: | 2323 | 


8 Hove Mimites, or ay min. 
= AR 


— ef Go 
required. 


C1 — PROBLEM VI. 


En of « Place, Sun's Dedigation, and bis Altitude 
nt LH. and the Hour of the Dey. 
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N — — the Sun's Bi. 
4 which is bis Declination) added to 
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the Remainder. * Pu 


EY 1 
„ Fourth Sins is to. the Sine of the. hal 

og ſo is the Sine of the Remainder to a fifth Sine; 

Sink which, on the Verſed Sing, is the Hour of the Day. 
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om Noon. | 
Example. In 514 o min. Natth/Latitude, the Sun's 
big * — 10 min. North, and his Altitude 
abſerved to be Dy © — n 
a ef; te KY 

| r | 4 
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60 90. oo 


; NO 90. 
Latitude _ 37.300 30 arth Declinat 15.10 Nor. Alt 11.30. 


i . half Sum is 95: 8. f 
a m 1. der is — TION: 


Then to 
1. As 8. god. 2818 e ee 


L age. dhe fourth Ste: 1 
wo S. 37d. 20m. is to S. ggd. 5 m. fo is Sine 21d. 
1 „ abich. on ee ras 


Sun's Azimuth from the North. Eafterly, if in the Fore- 


| * but North Wen in the Afeernoon. 


| 1 to find Tn e, 
ine is to 30m. 

FR Sy d. $9.5 y x 
2. As Sine 37d. is 40 Noe 9 
25m. to Sine 29d. 40m. ch, on the Veried 
1 is god. 30m. or 6 Hours 2 ont which is 
Hour from Noon; that is, 58 Minutes after Five, of 


Ghonk þ in e or 2 Wins 
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is Sine 3 
Id. za. 0 is Sine. 17d. 


r Six. inthe 
1 'The 


„„ al. me... utes. cad. a al... 


Names of Gunter's and Fofter”s geSor; 
both put on one Inſtrument; that is, 


5 25 (marked at the End with L) Line Shes 


| Th MoSnr's Cope Rt, ee 
The Dejeription and Uſe of the N 


SECTOR 
HIS uſcful Iaſtrument ma; 1 


but it's commonly made one Foot ſix Inches, or two- 
Feet long, to open with a Joint in the Middle like a 
Carpenter's Rule; one Inch and half (or more) in Breadth, 
and of any Thickneſs at Pleaſure, aceording to the Matter 


it's made of ; which may be either Bor- wood, 2 
or Silver. 5 


2. There are two Gents: of en e 


— 


one Side of it, and Foſter's TING” 
'F The Lines on Gunter's Sector, * thats Line 4 
marked 

of Me ies, 28 Sup.) Solids, (marked Sol.) Line 
rol Line of | Equated | Bodies Line of Inſeribed 


ite Lines on. Foſter's Sector are theſe Five, Viv. 
Line of Lines, or Equal Parts, Chords, Sines, 7. angants, 
and Secants, each marked at the End with its Name, Te 
firſt L-tter of its Name. Pg 

5. All Sector-Lines or Scales, meet at the Center of the 

Heal (where the Joint is) on the Left-hand, and 4 
thence are figured towards the Right, each being twice | 
the Sectors 


repeated: that is, 1 or Side of the 
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1. Thy Uſe of the Seftor Lines for Projedtion. 


vired to or diminiſh 


as 


may be of it's deſired 


enlarge 
are uſed Lateral and Parallel 


Compaſſes ; And to avoid a 


deſigned 


req 
ch 
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| Diſcs 


Gying 
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L 
and a | Diftance, or of 


a Lateral, 


the Com 
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J Diftence (in any Line or Scale) is the 


22 


beginning 


the Sector from the 
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14 


5 open Os Ric 
3 or 8 99 
Line of Sines; or a Parallel Tangrat of 45 
Line of Tangents; or a Parallel 

Line of Secants z fot the-Chord of 60, 


gent of 45, 1 of 0 TEENS 


to Radius. 1 
2. The: Sector at that open'd Diſtance” or 
ce in any Line, will be a Lateral 


Angle, any Parallel 
a a ks Line wo the 1. tp} is, 
a Parallel Chard of '10, 20, Chord of 10, 
20, 30, c. to the | 42 alfo 0 ane Sine, . 
| Tangent and Secant of 20, yrs &c. is the Sing, Tan- 
| 3 „** Ra- 
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II. . the Seftor i wor king 8 | 
S ill A; the Satori waking how to take a — 
F ance on th Liye of Lines (otherwiſe. called 


Parts) — Ando y them lel 
in any — r; the v Ply Frpoicn 
is : this; + 
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| and opening the Sector, apply 9 5 
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5 the ang Line. 
Diſtance in the Com in the Parallel of 1 and 1, or 


28 4 —y 
F- Þ, acroſs it) im the firft Term; then ſtay the See at this 
Parallel Extent. 

2. Take the Parallel Diſtance of the third Term, and 
meaſure it Laterally, gives the fourth Term ſought, or 


BETS. 5 be — is to the 
R to the 
fourth Term. 


This one Rule is ſufficient for any Proportion whatever, 
| and will appear fo by a few Examples, 


PROB.” I. To lip by th Line of lun ue. 


5 De Proportion is; 
A Ts * to the * ; ſo is FE Multiplicand, to 
the ProduR. 


Een. What's the Praca of 5 multiplied by 4? 
The Analogy x7, or Proportion, is this; 


hr OY to the Product 32: thus found by 


the Sector, and general Rule aforeſaid. 

1. On the Line of Lines, (that is the Line of Equal 
efal; that is, from the 
Center of the Joint, and the beginning of the Line, to 4 in 


the Seftor till you fit the ( aforeſaid Lateral) 


10 and 103 that is, ſet it over from 10 to 10 at the End 
| of the ſame Line, and now counted for 1 and 1, the firſt 
Term: k the Sector juſt at that Angle or 

23. . The Parallel Diſtance of the third Term 8; that is 
from to 8 taken acroſs from one Leg to the other, in the 
faid Line of Lines, and meaſured Lateral (which is from 
the beginn Mos of the Line towards the End) reacheth to 
232, the fou D 
4. Or Thorter thus 5 

As 


GAVE IE to Lateral 4, the Yards required. 


Ack Tim 4(L 
erm 10 (Parallel ſet j) ſo is 
Facallel) 8, to the fourth Term (meaſi 


Product as before. 
i 3 the Parallel 3 


—＋ d a 
"third Term — 


Parallel 4, to Lateral 32, as e.. 2 Fa £1 


e Ten i e 
To divide by the Line of Lines n the Sar. g 


| The Analogy or Proportion is thus 
AS the pigeg is to 13 bo i the Dividend to the Quo- 
tient, Or thus: 


As the bid, is to the Dividend : ſo is I to the Quo- 
tient. 


| Example. Hit wins Square Yards are in Squire ö 
Feet? Anſwer, 4 Square Yaſh, For it's a Wu 


is to 1; ſo is 36, to the Quotient 
nen As Lateral 1, is to 


12 o 
PROBLEM II. 


To work the Rule of Three by the Line " Lines on the 
Sector: or wnto three Numbers given, to * * in 
, Geometric * 


The 4 is: 


Analogy i 
AS i Tem is to the fol Term; fo is he thin 
pi Term, to the fourth Term 


What is the Circumference ? Anſwer, 44 Inches. For the 
Proportion is thus ; 


runs I * * as La- 
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xample 1. If the Diameter of a Circle be 14 Tackes ;*- 4% A 


As 7, is to 22; fo is the Diener 14. to 44 . "i 1 
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| Arch of the Equator, intercepted between the 


| n which [ leave for the rner's 


kr 3 7 Eaf enen | wn 
| 725 tude be” Ns — the Departure fm , 
rwridian be 412 * ; 1 demand her Courſe and * 
tance failed ? 


& 


| The Rene are e theſ: 2 

1. As the Difference of Latitude, is to the Hepjrtures 
1 is Radius, to the Tangent of the Courſe. That is, 
"x By the Sector thus; 
4 As Lateral 412 Minutes, is to Parallel 275 Minutes 3 


Lateral Tangent of Sd. 15m. the Courſe from te 
eridian, which makes S.E.'by E. 

2. As the Sine of the Courſe, is to the Departure ; fo 

is Radius, to the Diftance failed. 

By the Sector thus; 


As Lateral 412 mk is to Parallel Sine 56 es 


ſo is Parallel Sine of 90 deg. (that now being 
Lateral 495 min. the Diſtance failed. e 
After this manner may any Proportion be wrought 


er 
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The 10 of the — TABLES 1 Lati 


tude and Longitude. 


Lau and Longitude are two primary 
the Earth: By the Help of theſe two the Geographer 
egfearoury to 3 the. Parts of the Earth, that they 
may keep ſymmetry and proportion with the Whole. 
| Latitude is an Arch of the Meridian, comp rehended 
between the Equator and a Parallel; But Longinde is an 
eridian af 
Londen, in the unn Tables, and che Meridian of any. 
other Place. * 
For the exact ſetling of Latitude, we have niany aſe; 


£? 
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is Parallel Tangent of 45d. (that he Go Radius now) 


AﬀcRions of | 1 


lute Helps; but to determine Q * of a inn 0 1 


. p — 


and more eſpecially the 


long E 


_ cient and 


"7s Marie's Campo m 


of a Place at Sea, is that 
Oe. and ftill wearieth the greateſt Maſters of 


according to the Latitude and Meridian Diſtance of each 
Place from the Meridian of Landon; which Meridian Diſ- 
tance I obtained from the exateſt Geographic Charts ex- 


tant, but I conſulted with the Reckonings of ſkiiful Mari- ; 


ners, and when I found any Difference, I ae 36 it both 
according to Art and Reaſon. 


As for Inftance ; I had from able Mariners, 
erience, the Meridian Diſtance frag 

to the 4: According to which I 4 ſettled the 

Longiuude of all the eminent Places in the Mi. Indies. 

And for the ſettling 

Eaft- India, 1 conſulted rvations of Eclipſes, both An- 

Modern; as in Page 161 of Harmonicun Celefte, 


the Difference of Meridians between Goa and London, is 


de | 
Difference between my Table and the former of theſe Ob- 
ſervations is 10m. and of the latter 4 min. which Difference 


and Malarca and London Gh. 49m. My Table bath 
former of theſe 5h. 58m. and the latter 6h. 4 cm. the 


may be born withal. 


4 If the Reader conſiders the Time, being 1664. with 


tc the great Labour and Pains, (to my Knowledge being 


„ then his Servant, ) the Author beftowed, and expended 


& in compiling this Work, the Performance may juſtiy be 


« looked upon, as then, the beft of its Kind. 


|  « But ſince that Time there hath been better Helps, 


cc new Diſcoveries made, and new Places found out; the 


* CorreQr, at the Requeſt of the Bookſeller, and out of 
* Reſpet to the —— Author, but moſt of all for the 
& public Good, hath made. ſuch Amendments herein as 
8 were poſſible, by comparing of the beſt Obſeryations, 
« Tables, Charts, and Sea- Journals, he was able to 
6 nn ot it ay be ade Tp Tables are 


6. 3 


I have endeavoured to ſettle the Longitude with as much 
exactneſs as poſſibly I could: For 2 not only calculated 


of the Longitude of Places in 


2 een ZR” 
et the truaſt, or come (in the general) neareſt the Truth 


of any extant in our | 
<< exact in every particular Place, as to need no Amend- 


Ts. 


e ; not that they are ſo 


ment in time, bye with Kaged to the preſent Help 


more pleaſant — eaſy than now it is: Such vari- 


ce near the Grave; yet 
* am on this fide the other World, my beſt Performances 


| © all my 
* my laſt 
«© Good”, 


Meridian of Zondon, and i 
ſaid Meridian; that is to ſay, both Eaſtward and Weſtward, | 


#'s ETD cru THT 


e they are ſo. 
And now I could wiſh that either Authority would 
cc order, or that all concerned in forth Latitude 
« and Longitude, Tables, Charts, and Maps, would 
c mutually unite in a fixed Meridian where to begin 
Fo I ks Longitude be begun 
« Far altho' Longi ma 
<< yet the Convenience of 2 
4 in all our Eg Navi 
& render the Study and 


at any Meridian, 
Beginning at ene Meridian, 
ion Books and Charts would 
ractice of Navigation much 


nnings and countings of Longitude, occaſion 
« fois ts. Suede, aey to nate, and ſome to 
« condemn all to be falſe, not con the fe- 


* yeral Meridians made uſe of, which ſuch a wiſhed for 


«© Union would prevent. 
| © But this is not likely to be in my Time, who am ſo 
Id it be fet an Foot, while I 


c ſhould not be wanting to promote it, and ſhould count 
Hours from neceſſary for 
nd, well ſpent in fuch a uſeful and Public 


Note 1. I do begin the Lon e (in m Table) at the 
Sa 1 __ Bi ſides the 


and end in 180 d the oppoſite Meridian.” 

. 1 ording to this Actount) all Places 
on the Eaſt-ſide of the Meridian of London lie in Eaſt Lon- 
TS ang — 44 all on the Welt hide of it lie 
in 


If a Shi 1 itude, ſaili to de Ed, 
= P or vs — 


5 * 1 , 8 dies: 
Word, che Longitude increaſeth ; but failing to the Weſt 
wards, the Longitude decreafeth. | | 
4. And on the contrary, if a Ship be in Weſt Lo 5 
tude, failing to the Weſtward, the Longitude increaſ 

and failing to the Eaſtward, it decreaſeth. 

5. Take Notice, that at all Places in Eaſt Longitude, 
the Sun cometh on their Meridians before he cometh on 
the Meridian of London. As thus; if a Place lie in 15 
. "Eaſt Longitude, the Sun cometh one Hour ſooner 
- to the Meridian there, than he doth to the Meridian of 

Londen : If in 30 deg. Eaſt Longitude, then two Hours 

ſooner ; if 45 deg. three Hours ſooner; if 60 deg. four 

Hours ſooner ;-if 75 deg. five Hours ſooner; if go deg. 

fix Hours ſooner ; 71 105 deg. ſeven Hour ſooner; and 

fo you may reck6n for any other Longitude, But on 
the contrary, All thoſe Places that lie in Weſt Longitude,” 
the Sun or Star cometh on their Meridians aſter they are 
* the Meridian of London, 


To 0 find the Difference of Longitude between v9 two. | 
Places. * 5 


| 
[bat Plc bein Ed Leng bod n We E 

. Longitude, ſubtract the leſſer Longitude out of the 
, greater, * Remainder is the Difference of Longitude. 0 
Ikf one Place be in Eaſt r D 
Wien Longitude, add both toget] and their Sum is the N 
Difference of Longitude. 4 : 


Note, That the Longitude of Places, tabulated in Mr. | | 
-ColLsox's Mariners New Calendar, heretofore eſtimated. I. 
from the Meridian of the Lizard, are in the laſt Edition Cr 

.o* that Book, reduc d to the ä of London. EY Fr 
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Black Point, South End of it . 
Dear Sound — eee 


| Ducks Cove 


| 4 TABLE conteining 


Horn Soun FIN 1 1 


Cherry Iſland, or Bear Ind 


the Chief Harbours, Head- oY 
lands and |ſftands in the World, ſhewing their | + 
Latitude and | Longitude : Beginning the faid | 

Longizade at the Meridian o ,ondon. | 
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Acluits Headland — 1 
Fair Foreland | 9 
Cold the North End of 
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"Foul Sound dare dt 
Bell Sound — 2 * "2 


Point Lockout 
Helies Sound — 
Cape Barcan, or Barcam — 


Cape Blanco 
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N Point 
Hope Iſland - 


Ice Point, or Cape Defire ——= 
Admiralties Hland — RAVES: 
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Names of Places. 


Anſloo or Chriſtiana ——— 
— * — I 


Chriftianop le — — — 
Calmer 


—: — 
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South Ed — 
a Nach End ——— 
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r 


1 
| 
| 
| 
| 


| — — — 
| — — — . — — 9 


Nargin Ifland — 
—— in 


. GO, or Dagerort —l5 | 
Arensberg in Geſel Ifland =— 58 Pe 


5 
"A 2 
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f ; == The Maris — 2 


1 1 —  —— 
| r D M D M 
— ——— i; 6 
_ Memel 5 48 [21 36 
nin ä $$. $3: [** 3 
Ban — — 54 22 18 3 
Heel! — — 564 40 19 08 
Gotland, the North End ———|; oo {20 15 
Faro Sound — —  ; 1 | 
Gotland Wiſbuy — m——nmnmnmnmemnnmn—7 30 18 30 
Gotland, the South End —— v7 
E — 6 54 3 
Camin, or Hamin — — 54 10 15 oo © 
Haſmond, 3 — 54 108 14 08 
Roſtock — —_ YE: 
. Straelſund — — 54 252813 168% 
| [Labeck —— K 54 06 29 55 
_n* 2 =_ $5 -45 14% _ $0”) 
k El — — 56 22 12 42 
\ Uraniburg — —— 65 54 2 58 
Anout, ob Ankot Iſland - — —6 50 j11 06 
| Leſon or Leſnow Iſland, or — Og 10. 30 
[The Scaw, Kea wee 22 1 20 
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The Sex Coaſts of Holland and 
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Names of Places. 
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St. Davidh Bod — 22 
Barſey, of Bardſey Ille — 
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Names of Shams, 


Fair Foreland 


London Derry — 
Ifland Torre — 


Iſles of Arran 


Fa 4] - 4 


Stags of Broad Haven 
Iles of Arian —— 
Galway +» 
Gall, or Doen's Head 
Lupis' Head — 
Limrick —— — 
Blaſques — a 
Skillocks » — a 
Cow and Calf — 
Mizan, or Miſſen Head — 51 
Old Head of Kinſale — — 11 
Kinſale — — . Fri 
————ů [5 
| Waterford — — 92 
Wexford — 52 
Dublin — — > 53 
Lambay Ifland — — 
oj | The Sea Coaſts of France. 
L ais — — 3 ———a 50 8 
Di — — — 49 5 
Ist. Vatery — 5⁰ 1 
Sain Head, * de Antiſer 49 
| Rouen Mouth — — | 
8 | Cape Batfleur —— 


Cape de la Hogue — 
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"The Coaſts on the Main Continent within the Go. | 
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E [ bay Martelo South Point 38 07 25 03 
_ ] Cape Cos Colonne = 37 45 |24 42 
1 Salonica - — — 1 41 23 13 
; Cape Monte Sanfto — — 40 26 |z5 02 
Galippoli — — 33 [27 20 
4 IConſtantinop-le — 4 59 [28 56 | J 
1 [Cape Barbador, or Baba —— 39 30 26 30 
Þ {Smyrna — — 138 28 7 5 | |. 
Cape — or Blane — | 38 og [26 32 
_ | Epheſus: —— oo. [7 53 
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Iſland dos Picos - G DT i 
Iſland de Martinvas 19 30 25 
and 8. Mari dc got = — 19 408 A9 
Iſland Trinidada — = 20 30 f 30 = 
Iſland Aſcenſion 07 40 F114 _25* 
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